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18960896 BIOSIS NO. : 200600306291 

The Arabidopsis Aux/IAA %%%protein%%% family has diversified in degradation 

and auxin responsiveness 
AUTHOR: Dreher Kate A; Brown Jessica; Saw Robert E; Callis Judy (Reprint) 
AUTHOR ADDRESS: Univ Calif Davis, Plant Biol Grad Grp Program, Davis, CA 

95616 USA**USA 
AUTHOR E-MAIL ADDRESS: jcallis@ucdavis.edu 
JOURNAL: Plant Cell 18 (3) : p699-714 MAR 2006 2006 
ISSN: 1040-4651 
DOCUMENT TYPE: Article 

RECORD TYPE: Abstract 
LANGUAGE: English 

ABSTRACT: Rapid, auxin-responsive degradation of multiple 

auxin/ indole-3-acetic acid (Aux/IAA) proteins is essential for 
%%%plant%%% growth and development. Domain II residues were previously 
shown to be required for the degradation of several Arabidopsis thaliana 
Aux/IAA proteins. We examined the degradation of additional full-length 
family members and the proteolytic importance of N-terminal residues 
outside domain II using %%%lucif erase%%% (LUC) fusions. Elimination of 
domain I did not affect degradation. However, substituting an Arg for a 
conserved Lys between domains I and II specifically impaired basal 
degradation without compromising the auxin-mediated acceleration of 
degradation. IAA8, IAA9, and IAA28 contain domain II and a conserved Lys, 
but they were degraded more slowly than previously characterized family 
members when expressed as LUC fusions, suggesting that sequences outside 
domain II influence proteolysis. We analyzed the degradation of IAA31, 
with a region somewhat similar to domain II but without the conserved 
Lys, and of IAA2 0, which lacks domain II and the conserved Lys. Both 
IAA20: LUC and epitope-tagged IAA20 were long-lived, and their longevity 



was not influenced by auxin. Epitope-tagged IAA31 was long-lived, like 
IAA20, but by contrast, it showed accelerated degradation in response to 
auxin. The existence of long-lived and auxin-insensitive Aux/IAA proteins 
suggests that they may play a novel role in auxin signaling. 
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18763751 BIOSISNO.: 200600109146 

PIF1 is regulated by light -mediated degradation through the ubiquitin-26S 
proteasome pathway to optimize photomorphogenesis of seedlings in 
Arabidopsis 

AUTHOR: Shen Hui; Moon Jennifer; Huq Enamul (Reprint) 

AUTHOR ADDRESS: Univ Texas, Sect Mol Cell and Dev Biol, Austin, TX 78712 
USA** USA 

AUTHOR E-MAIL ADDRESS: huq@mail.utexas.edu 

JOURNAL: Plant Journal 44 (6) : pl023-1035 DEC 2005 2005 

ISSN: 0960-7412 

DOCUMENT TYPE: Article 

RECORD TYPE: Abstract 

LANGUAGE: English 

ABSTRACT: Light signals perceived by the phytochrome (phy) family of 
sensory photoreceptors control multiple aspects of %%%plant%%% 
development. Recently, PIF1, a phy- interacting basic helix-loop-helix 
(bHLH) transcription factor, has been shown to negatively regulate facets 
of the photomorphogenesis of seedlings. Moreover, the transcriptional 
activation activity of PIF1 is reduced in a phy-dependent manner. In this 
study we use the %%%lucif erase%%% (LUC) activity of the LUC-PIF1 
%%%fusion%%% %%%protein%%% as an indicator of the stability of PIF1 in 
various light conditions. We found that the activity of LUC-PIF1 in both 
transient and stable transgenic lines is rapidly reduced in light, while 
the LUC-only control is stable under the same conditions, suggesting that 
PIF1 is degraded in response to light. Fluence-rate response curves 
indicate that PIF1 degradation is very sensitive to the quality and 
quantity of light. The half -life of PIF1 is about 16 min under 10 mu mol 
m(-2) sec(-l) red light. PIF1 reaccumulates in the subsequent dark period 
•after light-induced degradation, signifying that PIF1 not only functions 
in the dark and during the transition from etiolated to de-etiolated 
growth, but may also function during diurnal cycles. Inhibitors of the 
26S proteasome increased the stability of PIF1, indicating that 
degradation of PIF1 is mediated by the ubiquitin-26S proteasome pathway. 
Further, de novo %%%protein%%% synthesis is not required for degradation 
of PIF1, as the presence of cycloheximide does not prevent degradation of 
PIF1 in the light. Taken together, these results suggest that the light 
signals perceived by phys induce the degradation of PIF1 and other 
phy- interacting factors to optimize photomorphogenesis. 
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18681054 BIOSIS NO. : 200600026449 

The zinc-finger %%%protein%%% Zatl2 plays a central role in reactive oxygen 



and abiotic stress signaling in Arabidopsis 
AUTHOR: Davletova Sholpan; Schlauch Karen; Coutu Jesse; Mittler Ron 
(Reprint) 

AUTHOR ADDRESS: Univ Nevada, Dept Biochem and Mol Biol, Reno, NV 89557 USA 
**USA 

AUTHOR E-MAIL ADDRESS: ronm@unr.edu 

JOURNAL: Plant Physiology (Rockville) 139 (2) : p847-856 OCT 2005 2005 
ISSN: 0032-0889 
DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE: English 

ABSTRACT: %%%Plant%%% acclimation to environmental stress is controlled by 
a complex network of regulatory genes that compose distinct 
stress-response regulons . In contrast to many signaling and regulatory 
genes that are stress specific, the zinc-finger %%%protein%%% Zatl2 
responds to a large number of biotic and abiotic stresses. Zatl2 is 
thought to be involved in cold and oxidative stress signaling in 
Arabidopsis ( Arabidopsis thaliana) ; however, its mode of action and 
regulation are largely unknown. Using a %%%fusion%%% between the Zatl2 
promoter and the reporter gene %%%lucif erase%%%, we demonstrate' that 
Zatl2 expression is activated at the transcriptional level during 
different abiotic stresses and in response to a wound-induced systemic 
signal. Using Zatl2 gain- and loss-of -function lines, we assign a 
function for Zatl2 during oxidative, osmotic, salinity, high light, and 
heat stresses. Transcriptional profiling of Zatl2-overexpressing plants 
and wild-type plants subjected to H202 stress revealed that constitutive 
expression of Zatl2 in Arabidopsis results in the enhanced expression of 
oxidative- and light stress-response transcripts. Under specific growth 
conditions, Zatl2 may therefore regulate a collection of transcripts 
involved in the response of Arabidopsis to high light and oxidative 
stress. Our results suggest that Zatl2 plays a central role in reactive 
oxygen and abiotic stress signaling in Arabidopsis. 
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18332735 BIOSIS NO. : 200510027235 

Analysis of %%%chimeric%%% RGS proteins in yeast for the functional 
evaluation of %%%protein%%% domains and their potential use in drug 
target validation 

AUTHOR: Aj it Seena K; Young Kathleen H (Reprint) 

AUTHOR ADDRESS: Wyeth Ayerst Res, Neurosci Discovery Res, CN 8000, 

Princeton, NJ 08543 USA**USA 
AUTHOR E-MAIL ADDRESS: youngk3@wyeth . com 

JOURNAL: Cellular Signalling 17 (7) : p817-825 JUL 05 2005 
ISSN: 0898-6568 
DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE: English 

ABSTRACT: For the identification of regulators of G-%%%protein%%% signaling 
(RGS) modulators, previously, we developed a %%%lucif erase%%% based yeast 
pheromone response (YPhR) assay to functionally investigate RGS4 (K.H. 
Young, Y.Wang, C. Bender, S. Ajit, F. Ramirez, A. Gilbert, B.W 



Nieuwenhuijsen, in: D.P. Siderovski (Ed.), Meth. Enzymol . 389 Regulators 
of G-%%%protein%%% Signaling, Part A, 2004.). To extend the diversity of 
this assay, additional RGS proteins were evaluated for functional 
complementation in a RGS (sst2 Delta) knockout yeast strain. For RGS 
proteins that did not function in their native form, a series of 
%%%chimeric%%% constructs were generated with the N terminus of RGS4 
fused in frame with the partial or full-length RGS cDNA of interest. RGS 4 
N terminus fused to either full-length or the C terminus of RGS 7 
successfully complemented sst2 Delta. On the contrary, the RGS7N/RGS4C 
%%%chimera%%% (N terminus of RGS 7 in frame with RGS domain of RGS4) was 
not effective, showing that N terminus of RGS 4 helps in targeting. RGS 10 
exists as two splice variants, differing only by 8 amino acids (aa) in 
the N terminus, being either 168 aa (RGS10S) , or 174 aa (RGS10) . While 
RGS10 was functional in yeast, RGS10S required the presence of the N 
terminus of RGS4 for its activity. Although the same RGS4 N terminus 
domain was present in %%%chimeras%%% generated, the GTPase accelerating 
%%%protein%%% (GAP) function observed was not similar, suggesting 
differences in the RGS domain function. In conclusion, the use of RGS4 N 
terminus %%%chimeric%%% constructs enabled us to develop a selectivity 
assay for different RGS proteins, (c) 2004 Elsevier Inc. All rights 
reserved. 
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17615797 BIOSIS NO. : 200300584516 

Ant i - I gM- induced down -regulation of nuclear Thy28 %%%protein%%% expression 

in Ramos B lymphoma cells. 
AUTHOR: Jiang X Z; Toyota H; Yoshimoto T; Takada E; Asakura H; Mizuguchi J 

(Reprint) 

AUTHOR ADDRESS: Department of Immunology, Tokyo Medical University, 6-1-1 

Shinjuku, Shinjuku-ku, Tokyo, 160-84 02, Japan** Japan 
AUTHOR E-MAIL ADDRESS: mizu@tokyo-med.ac.jp 
JOURNAL: Apoptosis 8 (5) : p509-519 October 2003 2003 
MEDIUM: print 

ISSN: 1360-8185 _(ISSN print) 
DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE: English 

ABSTRACT: We recently cloned mouse Thy28 cDNA_ (mThy28) , which is highly 
conserved among vertebrates and plants. The mThy28 mRNA is highly 
expressed in testis, liver, kidney, brain, with moderate expression in 
thymus, spleen, and heart. In the present study, characteristics of mouse 
Thy28 %%%protein%%% expression were examined using rabbit anti-mThy28 
polyclonal antibody (Ab) . Levels of mThy28 %%%protein%%% expression were 
highest in testis, with moderate expression in liver, spleen, and thymus. 
The Thy28 %%%protein%%% was mainly located in the nucleus, which was 
revealed by immunof luorescence microscopy and Western blotting using. 
anti-mThy28 Ab, and transient expression of the mThy28/EGFP %%%fusion%%% 
gene. Engagement of membrane immunoglobulin with anti-IgM induced 
down- regulation of human Thy28 expression at both mRNA and %%%protein%%% 
levels, accompanied by induction of apoptosis in Ramos B lymphoma cells. 
Expression of %%%protein%%% and mRNA and induction of apoptosis were 
evaluated by flow cytometry/Western blotting, reverse 



transcription-polymerase chain reaction, and propidium iodide staining, 
respectively. Anti-IgM also down-regulated the promoter activity of the 
mThy28 gene, as demonstrated by %%%lucif erase%%% assay. Thus, the 
ant i-IgM- induced down- regulation of the nuclear Thy28 expression appears 
to correlate with the induction of apoptosis in Ramos B lymphoma cells. 
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17463091 BIOSISNO.: 200300418753 

Targeted activation tagging of the Arabidopsis NBS-LRR gene, ADR1, conveys 

resistance to virulent pathogens. 
AUTHOR: Grant John J; Chini Andrea; Basu Debrabata; Loake Gary J (Reprint) 
AUTHOR ADDRESS: Institute of Cell and Molecular Biology, University of 

Edinburgh, King's Buildings, Edinburgh, EH9 3JR, UK**UK 
AUTHOR E-MAIL ADDRESS: gloake@srv0.bio.ed.ac.uk • 

JOURNAL: Molecular Plant-Microbe Interactions 16 (8) : p669-680 August 2003 

2003 a 
MEDIUM: print 

ISSN: 0894-0282 _(ISSN print) 
DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE: English 

ABSTRACT: A transgenic Arabidopsis line containing a %%%chimeric%%% PR-1:: 
%%%lucif erase%%% (LUC) reporter gene was subjected to mutagenesis with 
activation tags. Screening of lines via high -throughput LUC imaging 
identified a number of dominant Arabidopsis mutants that exhibited 
enhanced PR-1 gene expression. Here, we report the characterization of 
one of these mutants, designated activated disease resistance (adr) 1. 
This line showed constitutive expression of a number of key defense 
marker genes and accumulated salicylic acid but not ethylene or jasmonic 
acid. Furthermore, adrl plants exhibited resistance against the 
biotrophic pathogens Peronospora parasitica and Erysiphe cichoracearum 
but not the necrotrophic fungus Botrytis cinerea. Analysis of a series of 
adrl double mutants .suggested that adrl-mediated resistance against P. 
parasitica was salicylic acid (SA) -dependent , while resistance against E. 
cichoracearum was both SA-dependent and partially NPR1 -dependent . The 
ADR1 gene encoded a %%%protein%%% possessing a number of key features, 
including homology to subdomains of %%%protein%%% kinases, a nucleotide 
binding domain, and leucine-rich repeats. The controlled, transient 
expression of ADR1 conveyed striking disease resistance in the absence of 
yield penalty, highlighting the potential utility of this gene in crop 
protection. 
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17421422 BIOSISNO.: 200300378699 

Gene trapping of the Arabidopsis genome with a firefly %%%lucif erase%%% 
reporter. 

AUTHOR: Yamamoto Yoshiharu Y; Tsuhara Yumi; Gohda Kazuhito; Suzuki Kumiko; 
Matsui Minami (Reprint) 



AUTHOR ADDRESS : Plant Function Exploration Team, Plant Functional Genomics 
Research Group, Genomic Sciences Center, RIKEN Yokohama Institute, 1-7-22 
Suyehiro-cho, Tsurumi-ku, Yokohama, Kanagawa, 230-0045, Japan** Japan 

AUTHOR E-MAIL ADDRESS: minami@postman.riken.go.jp 

JOURNAL: Plant Journal 35 (2) : p273-283 July 2003 2003 

MEDIUM: print 

ISSN: 0960-7412 

DOCUMENT TYPE: Article 

RECORD TYPE: Abstract 

LANGUAGE: English 

ABSTRACT: Experiments with gene-trap vectors containing the firefly 

%%%lucif erase%%% (LUC) reporter genes were carried out with the aim of 
analyzing functions of the Arabidopsis genome. Studies with %%%protein%%% 
%%%fusion%%%-type trap vectors as well as an internal ribosome entry site 
(IRES) -assisted non-%%%fusion%%%-type vector revealed that both types of 
vectors were suitable for gene trapping in Arabidopsis, although there 
were some differences in trapping efficiencies. The established trap 
lines were subjected to analyses for light responses, demonstrating the 
powerful and unique applications of a LUC-trapping system. A systematic 
survey of the insertion sites of the T-DNAs in LUC-expressing lines 
revealed 12-41% gene-trapping efficiencies depending on the vector. We 
demonstrate that the LUC-trapping system provides a unique system with 
which to monitor temporal expression of %%%plant%%% genes. 
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17205873 BIOSIS NO. : 200300164592 

The Arabidopsis luel mutant defines a katanin p60 ortholog involved in 
hormonal control of microtubule orientation during cell growth. 

AUTHOR: Bouquin Thomas; Mattsson Ole; Naested Henrik; Foster Randy; Mundy 
John (Reprint) 

AUTHOR ADDRESS: Department of Plant Physiology, Institute of Molecular 

Biology, Oster Farimagsgade 2A, 1353K, Copenhagen, Denmark** Denmark 
AUTHOR E-MAIL ADDRESS: mundy@biobase.dk 

JOURNAL: Journal of Cell Science 116 (5) : p791-801 March 1, 2003 2003 
MEDIUM: print 

ISSN: 0021-9533 _(ISSN print) 
DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE: English 

ABSTRACT: The luel mutant was previously isolated in a bio- imaging screen 
for Arabidopsis mutants exhibiting inappropriate regulation of an 
AtGA20oxl promoter-%%%luciferase%%% reporter %%%f usion%%% . Here we show 
that luel is allelic to fra2, botl and erh3, and encodes a truncated 
katanin-like microtubule-severing %%%protein%%% (AtKSS) . Complementation 
of luel with the wild-type AtKSS gene restored both wild-type stature and 
%%%luciferase%%% reporter levels. Hormonal responses of luel to ethylene 
and gibberellins revealed inappropriate cortical microtubule 
reorientation during cell growth. Moreover, a %%%fusion%%% between the 
AtKSS %%%protein%%% and GFP decorated cortical microtubules. A yeast 
two-hybrid screen with AtKSS as the bait identified proteins related to 
those involved in microtubule processing, including a katanin p80 subunit 



and a kinesin ortholog. These results indicate that AtKSS is involved in 
microtubule dynamics in response to %%%plant%%% hormones. 
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17164503 BIOSIS NO. : 200300121613 

Regulation of gene expression in Arabidopsis thaliana by artificial zinc 

finger %%%chimeras%%% . 
AUTHOR: Sanchez Juan-Pablo (Reprint); Ullman Chris; Moore Michael; Choo Yen 

; Chua Nam- Ha i 

AUTHOR ADDRESS: Laboratory of Plant Molecular Biology, Rockefeller 

University, 1230 York Avenue, New York, NY, 10021, USA**USA 
AUTHOR E-MAIL ADDRESS: chua@rockvax . rockefeller . edu 

JOURNAL: Plant and Cell Physiology 43 (12) : pl465-1472 December 2002 2002 
MEDIUM: print 

ISSN: 0032-0781 _(ISSN print) 
DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE: English 

ABSTRACT: The artificial regulation of endogenous gene expression in plants 
is limited to only a few approaches. Here, we describe the use of 
artificial zinc finger %%%chimeras%%% to regulate the expression of a 
known reporter construct. The artificial zinc finger %%%chimera%%% 
TFIIIAZif is a %%%fusion%%% %%%protein%%% consisting of the four zinc 
fingers of TFIIIA linked through a spacer region to the three zinc 
fingers of Zif268. This artificial zinc finger %%%chimera%%% is able to 
bind specifically to a target DNA sequence (ZBS, zinc finger binding 
site) of 27 base pairs (bp) . TFIIIAZif was fused to a transactivation 
domain from the herpes simplex virus VP16 or its tetramer VP64 to give 
ZF-VP16 or ZF-VP64, respectively. In transient expression assays, these 
two transcription activators were able to activate a target reporter gene 
(luc and GFP) expressed from a minimal -46 35S promoter linked to four 
copies of ZBS. The activation was confirmed in transgenic plants using an 
inducible XVE system (Zuo et al . (2000) %%%Plant%%% J. 24: 265) to 
express ZF-VP16 or ZF-VP64 . Furthermore, to test the specificity of 
ZF-VP64 we have compared reporter gene expression from a wild type 
(1XZBS) and a mutant (lXZBSmu) binding site in transgenic plants. The 
1XZBS was used to express green fluorescent %%%protein%%% (GFP) whereas 
the lXZBSmu was used to express red fluorescent %%%protein%%% (RFP) . Upon 
induction of ZF-VP64 we found a much higher expression of GFP (about 
33 -fold) as compared to RFP expression. These results suggest that 
artificial zinc finger %%%chimeras%%% can be used to target specific DNA 
sequences and to regulate gene expression in plants. 
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16946764 BIOSIS NO. : 200200540275 

The circadian clock that controls gene expression in Arabidopsis is tissue 
specific 

AUTHOR: Thain Simon C; Murtas Giovanni; Lynn James R; McGrath Robert B; 



Millar Andrew J (Reprint) 
AUTHOR ADDRESS: Department of Biological Sciences, University of Warwick, 

Coventry, CV4 7AL, UK** UK 
JOURNAL : Plant Physiology (Rockville) 130 (1) : pl02-110 September, 2002 
2002 

MEDIUM: print 
ISSN: 0032-0889 
DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE: English 

ABSTRACT: The expression of CHALCONE SYNTHASE (CHS) expression is an 

important control step in the biosynthesis of flavonoids, which are major 
photoprotectants in plants. CHS transcription is regulated by endogenous 
programs and in response to environmental signals. %%%Lucif erase%%% 
reporter gene fusions showed that the CHS promoter is controlled by the 
circadian clock both in roots and in aerial organs of transgenic 
Arabidopsis plants. The period of rhythmic CHS expression differs from 
the previously described rhythm of chlorophyll a/b-binding %%%protein%%% 
(CAB) gene expression, indicating that CHS is controlled by a distinct 
circadian clock. The difference in period is maintained in the wild-type 
Arabidopsis accessions tested and in the de-etiolated 1 and timing of CAB 
expression 1 mutants. These clock-affecting mutations alter the rhythms 
of both CAB and CHS markers, indicating that a similar (if not identical) 
circadian clock mechanism controls these rhythms. The distinct tissue 
distribution of CAB and CHS expression suggests that the properties of 
the circadian clock differ among %%%plant%%% tissues. Several animal 
organs also exhibit heterogeneous circadian properties in culture but are 
believed to be synchronized in vivo. The fact that differing periods are 
manifest in intact plants supports our proposal that spatially separated 
copies of the %%%plant%%% circadian clock are at most weakly coupled, if 
not functionally independent. This autonomy has apparently permitted 
tissue-specific specialization of circadian timing. 
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16842282 BIOSIS NO. : 200200435793 

%%%Plant%%%-specif ic promoter sequences carry elements that are recognised 

by the eubacterial transcription machinery 
AUTHOR: Jacob Daniela; Lewin Astrid (Reprint) ; Meister Beate; Appel Bernd 
AUTHOR ADDRESS: Robert Koch-Institut , Nordufer 20, 13353, Berlin, Germany** 

Germany 

JOURNAL : Transgenic Research 11 (3) : p291-303 June, 2002 2002 

MEDIUM: print 

ISSN: 0962-8819 

DOCUMENT TYPE: Article 

RECORD TYPE: Abstract 

LANGUAGE: English 

ABSTRACT: During evolution the promoter elements from prokaryotes and 
eukaryotes have developed differently with regard to their sequence and 
structure, implying that in general a transfer of eukaryotic promoter 
sequences into prokaryotes will not cause an efficient gene expression. 
However, there have been reports on the functionality of the 35S promoter 



from cauliflower mosaic virus (CaMV) in bacteria. We therefore decided to 
experimentally investigate the capability of %%%plant%%% promoter 
sequences to direct gene expression in various bacteria. Accordingly, we 
tested ten different %%%plant%%%-specif ic promoters from Solanum 
tuberosum, Nicotiana tabacum, CaMV, Agrobacterium tumefaciens, and A. 
rhizogenes for their ability to initiate transcription in five different 
eubacterial species (Escherichia coli, Yersinia enterocolitica, A. 
tumefaciens, Pseudomonas putida, and Acinetobacter sp. BD413) . To monitor 
the strength of the %%%plant%%%-specif ic promoters in bacteria we created 
fusions between these promoters and the coding region of the 
%%%lucif erase%%% genes from Vibrio harveyi and measured the luminescence 
in the bacteria. Heterologous gene expression was observed in 50% of the 
combinations analysed. We then mapped the transcription start site caused 
by one of the %%%plant%%%-specif ic promoters, the ST-LS1 promoter from S. 
tuberosum, in these bacterial species. The location of the mapped 
transcription start site indicated that the sequences of the %%%plant%%% 
promoter themselves were recognised by the bacterial transcription 
apparatus. The recognition of %%%plant%%%-specif ic promoter sequences by 
the bacterial RNA polymerase was further confirmed by site-directed 
mutagenesis of the ST-LS1 promoter and the analysis of the effects of the 
mutations on the strength of gene expression in E. coli. Using these 
mutants in our reporter assays we could localise the sequences of the 
ST-LS1 promoter serving as - 10 region in E. coli. The results of our 
study show that promoter sequences are much less specific than is 
generally assumed. This is of great importance for our knowledge about 
the evolution of gene expression systems and for the construction of 
optimised expression vectors. 
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16813706 BIOSISNO.: 200200407217 

Jasmonate response locus JAR1 and several related Arabidopsis genes encode 
enzymes of the firefly %%%lucif erase%%% superfamily that show activity on 
jasmonic, salicylic, and indole-3-acetic acids in an assay for 
adenylation 

AUTHOR: Staswick Paul E (Reprint) ; Tiryaki Iskender; Rowe Martha L 
AUTHOR ADDRESS: Department of Agronomy and Horticulture, University of 

Nebraska, Lincoln, NE, 68583, USA**USA 
JOURNAL: Plant Cell 14 (6) : pl405-1415 June, 2002 2002 
MEDIUM: print 
ISSN: 1040-4651 
DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE: English 

ABSTRACT: Jasmonic acid (JA) and related cyclopentanones are critical 
%%%plant%%% signaling molecules, but their mode of action at the 
molecular level is unclear. A map-based approach was used to identify the 
defective gene in the Arabidopsis JA response mutant jarl-1. JAR1 is 1 of 
19 closely related Arabidopsis genes that are similar to the 
auxin-induced soybean GH3 gene. Analysis of fold predictions for this 
%%%protein%%% family suggested that JAR1 might belong to the acyl 
adenylate- forming firefly %%%lucif erase%%% superfamily. These enzymes 
activate the carboxyl groups of a variety of substrates for their 



subsequent biochemical modification. An ATP-PPi isotope exchange assay- 
was used to demonstrate adenylation activity in a glutathione 
S-transferase-JARl . %%%fusion%%% %%%protein%%% . Activity was specific for 
JA, suggesting that covalent modification of JA is important for its 
function. Six other Arabidopsis genes were specifically active on 
indole-3-acetic acid (IAA) , and one was active on both IAA and salicylic 
acid. These findings suggest that the JAR1 gene family is involved in 
multiple important %%%plant%%% signaling pathways. 
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16765001 BIOSIS NO. : 200200358512 

The 5 ' -untranslated region of the ntp303 gene strongly enhances translation 

during pollen tube growth, but not during pollen maturation 
AUTHOR: Hulzink Raymond J M; de Groot Peter F M; Croes Anton F; Quaedvlieg 
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ABSTRACT: Transcripts of the ntp303 gene accumulate abundantly throughout 
pollen development, whereas the %%%protein%%% only accumulates to 
detectable levels after pollen germination.. In an attempt to explain the 
divergence in the accumulation profiles of the mRNA and the %%%protein%%% 
, we investigated the role of the untranslated regions (UTRs) in 
enhancing ntp303 translation during the transition from developing to 
germinating pollen. %%%Lucif erase%%% reporter gene %%%fusion%%% 
constructs containing the ntp303 5 1 -UTR gave rise to %%%lucif erase%%% 
activity that was up to 60-fold higher during pollen tube growth than 
that of constructs containing different 5 • -UTRs . No apparent differences 
in the %%%lucif erase%%% activity of these constructs were observed during 
pollen development. The ntp303 5 ' -UTR-mediated increase in 
%%%luciferase%%% activity was not significantly influenced by coding 
region or 3 1 -UTR sequences. Furthermore, enhanced %%%lucif erase%%% 
activity directed by the ntp303 5 ' -UTR occurred predominantly at the 
post-transcriptional level. A series of 5 ' -UTR deletion constructs was 
created to identify putative regulatory sequences required for the high 
level of translation during pollen tube growth. Two predicted stem loop 
structures (H-I and H-II) caused a complete inhibition of the enhanced 
translation after their total or partial deletion. A (GAA) 8 repeat within 
the H-I stem loop structure was demonstrated to be important for the 
modulation of translation efficiency. The H-II stem loop structure was 
found to be essential for the determination of mRNA stability. 
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Activation of the promoters of Arabidopsis genes for the branched -chain 
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ABSTRACT: Sugar starvation exerted by sub-10 mM levels of sucrose on 

Arabidopsis T87 suspension-cultured cells triggered marked accumulation 
of the transcripts of genes for Elbeta and E2 subunit of the 
branched- chain alpha-keto acid dehydrogenase complex. Similar levels of 
sugar starvation increased the %%%lucif erase%%% activity in transgenic 
tobacco BY-2 lines expressing the Arabidopsis Elbeta- or E2-promoter- 
%%%lucif erase%%% %%%fusion%%% gene. These results indicate that sugar 
levels tightly regulate the Elbeta and E2 promoter activity in the 
heterologous %%%plant%%% system. We further showed in the transgenic 
tobacco BY-2 lines that sugar-starvation- induced activation of the Elbeta 
and E2 promoters was prevented by K-252a, an inhibitor of Ser/Thr 
%%%protein%%% kinase, and was enhanced by okadaic acid, an inhibitor of 
%%%protein%%% phosphatases. By contrast, the cauliflower mosaic virus 35S 
promoter activity in sugar-starved BY-2 cells was not significantly 
affected by K-252a and only slightly enhanced by okadaic acid. Taken 
together, we propose that transcriptional activation of genes for the 
branched-chain alpha-keto acid dehydrogenase complex and its modulation 
by specific %%%protein%%% kinases/phosphatases are of critical importance 
in branched-chain amino acid catabolism in %%%plant%%% cells under sugar 
starvation. 
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ABSTRACT: Jasmonates induce %%%plant%%%-def ence responses and act to 
regulate defence-related genes including positive feedback of the 



lipoxygenase 2 (L0X2) gene involved in jasmonate synthesis. To identify 
jasmonate-signalling mutants, we used a %%%fusion%%% genetic strategy in 
which the firefly %%%lucif erase%%% (FLUC) and Escherichia coli 
beta -glucuronidase (GUS) reporters were expressed under control of the 
jasmonate -responsive L0X2 promoter. Spatial and temporal patterns of 
reporter expression were determined initially, and revealed that 
JA-responsive expression from the L0X2 promoter required de novo 
%%%protein%%% synthesis. Reporter activity was also induced by the 
%%%protein%%% kinase inhibitor staurosporine and antagonized by the 
%%%protein%%% phosphatase inhibitor okadaic acid. FLUC bio- imaging, RNA 
gel -blot analysis and progeny analyses identified three .recessive mutants 
that underexpress that FLUC reporter, designated juel, 2 and 3, as well 
as two recessive mutants, designated joel and 2, that overexpress the 
reporter. Genetic analysis indicated that reporter overexpression in the 
joe mutants requires COI , joel responded to MeJA with increased 
anthocyanin accumulation, while joe2 responded with decreased root growth 
inhibition. In addition, reporter induction and endogenous L0X2 
expression by staurosporine was absent in joe2. 
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AUX/IAA proteins are active repressors, and their stability and activity 

are modulated by auxin 
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ABSTRACT: Aux/IAA genes are early auxin response genes that encode 

short-lived nuclear proteins with four conserved domains, referred to as 
I, II, III, and IV. Arabidopsis Aux/IAA proteins repressed transcription 
on auxin-responsive reporter genes in protoplast transfection assays. 
Mutations in domain II resulted in increased repression, whereas 
mutations in domains I and III partially relieved repression. Aux/IAA 
proteins fused to a heterologous DNA binding domain were targeted to 
promoters of constitutively expressed reporter genes and actively 
repressed transcription in an auxin-responsive and dose -dependent manner. 
In comparison with an unfused %%%lucif erase%%% %%%protein%%%, 
%%%lucif erase%%% fused to Aux/IAA proteins displayed less 
%%%lucif erase%%% activity, which further decreased in the presence of 
auxin in transfected protoplasts. Domain II mutations increased and 
domain I mutations decreased %%%lucif erase%%% activity with the 
%%%fusion%%% proteins . These results suggested that Aux/IAA proteins 
function as active repressors by dimerizing with auxin response factors 
bound to auxin response elements and that early auxin response genes are 
regulated by auxin-modulated stabilities of Aux/IAA proteins. 
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ABSTRACT: Auxin rapidly induces auxin/indoleacetic acid (Aux/IAA) 

transcription. The proteins encoded are short-lived nucleus-localized 
transcriptional regulators that share four conserved domains.. In a 
transient assay measuring %%%protein%%% accumulation, an Aux/IAA 13-amino 
acid domain II consensus sequence was sufficient to target firefly 
%%%lucif erase%%% (LUC) for low %%%protein%%% accumulation equivalent to 
that observed previously for full-length PSIAA6. Single amino acid 
substitutions in these 13 amino acids, corresponding to known auxin 
response mutants,, resulted in a sixfold to 20-fold increase in 
%%%protein%%% accumulation. Naturally occurring variant amino acids had 
no effect. Residues identified as essential by single alanine 
substitutions were not sufficient when all flanking amino acids were 
alanine, indicating the importance of flanking regions. U sing direc t 
%%%protei n%%% degradation measurements in transgenic Arabidopsis 
seedlings , tull -length IAA1, PSIAA6, and the N-terminal 73 PSIAA6 amino 
aci ds targeted LUC for rapid degradation with 8-min half -lives. The 
XT-Terminal 109 amino acids aia not arrect EUC -Halt-lire, smaller regions 
containing domain II also targeted LUC for rapid degradation, but the 
rates were not equivalent to those of the full-length %%%protein%%% . A 
single domain II substitution in the context of full-length PSIAA6 
increased half-life 30-fold. Proteasome inhibitors affected Aux/IAA: :LUC 
%%%fusion%%% %%%protein%%% accumulation, demonstrating the involvement of 
the proteasome. 
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ABSTRACT: The growth substance auxin mediates many cellular processes, 

including division, elongation and differentiation. PSIAA6 is a member of 
the Aux/IAA family of short-lived putative transcriptional regulators 
that share four conserved domains and whose mRNAs are rapidly induced in 
the presence of auxin. Here PSIAA6 was shown to serve as a dominant 
transferable degradation signal when present as a translational 
%%%fusion%%% with firefly %%%lucif erase%%% (LUC) , with an in vivo 
half -life of 13.5 min in transgenic Arabidopsis seedlings. In a transient 
assay system in tobacco protoplasts using steady-state differences as an 
indirect measure of %%%protein%%% half-life, LUC fusions with full-length 
PSIAA6 and IAA1, an Aux/IAA %%%protein%%% from Arabidopsis, resulted in 
%%%protein%%% accumulations that were 3.5 and 1.0%, respectively, of that 
with LUC alone. An N-terminal region spanning conserved domain II of 
PSIAA6 containing amino acids 18-73 was shown to contain the necessary 
cis-acting element to confer low %%%protein%%% accumulation onto LUC, 
while a %%%fusion%%% %%%protein%%% with PSIAA6 amino acids 71-179 had 
only a slight effect. Single amino acid substitutions of PSIAA6 in 
conserved domain II, equivalent to those found in two alleles of axr3 , a 
gene that encodes Aux/IAA %%%protein%%% IAA17, resulted in a greater than 
50 -fold increase in %%%protein%%% accumulation. Thus, the same mutations 
resulting in an altered auxin response phenotype increase Aux/IAA 
%%%protein%%% accumulation, providing a direct link between these two 
processes. In support of this model, transgenic plants engineered to 
over-express IAA17 have an axr3-like phenotype. Together, these data 
suggest that rapid degradation of Aux/IAA proteins is necessary for a 
normal auxin response. 
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ABSTRACT: RNA species of %%%plant%%% tripartite RNA viruses show distinct 
translational activities in vitro when the viral RNA concentration is 
high. However, it is not known what causes the differential translation 
of virion RNAs. Using an in vitro wheat germ translation system, we 
investigated the translation efficiencies and competitive activities of 
%%%chimeric%%% cucumber mosaic virus (CMV) RNAs that contained viral 



untranslated regions (UTRs) and a %%%lucif erase%%%-coding sequence. The 
%%%chimeric%%% RNAs exhibited distinct translation efficiencies and 
competitive activities. For example, the translation of %%%chimeric%%% 
CMV RNA 4 was about 40- fold higher than that of %%%chimeric%%% CMV RNA 3 
in a competitive environment. The distinct translation resulted mainly 
from differences in competitive activities rather than translation 
efficiencies of the %%%chimeric%%% RNAs. The differential competitive 
activities were specified by viral 5' UTRs, but not by 3' UTRs or viral 
proteins. The competitive translational activities of the 5 ! UTRs were as 
follows: RNA 4 (coat %%%protein%%%) > RNAs 2 and 1 (2a and la 
%%%protein%%%, or replicase) > RNA 3 (3a %%%protein) %%% . 
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ABSTRACT: Developmental and physiological responses are regulated by light 
throughout the entire life cycle of higher plants. To sense changes in 
the light environment, plants have developed various photoreceptors, 
including the red/far-red light -absorbing phytochromes and blue 
light -absorbing c ryp to chrome s . A wide variety of physiological responses, 
including most light responses, also are modulated by circadian rhythms 
that are generated by an endogenous oscillator, the circadian clock. To 
provide information on local time, circadian clocks are synchronized and 
entrained by environmental time cues, of which light is among the most 
important. Light-driven entrainment of the Arabidopsis circadian clock 
has been shown to be mediated by phytochrome A (phyA) , phytochrome B 
(phyB) , and cryptochromes 1 and 2, thus affirming the roles of these 
photoreceptors as input regulators to the %%%plant%%% circadian clock. 
Here we show that the expression of PHYB:: LUC reporter genes containing 
the promoter and 5' untranslated region of the tobacco NtPHYBl or 
Arabidopsis At PHYB genes fused to the %%%lucif erase%%% (LUC) gene exhibit 
robust circadian oscillations in transgenic plants. We demonstrate that 
the abundance of PHYB RNA retains this circadian regulation and use a 
PHYB : : Luc %%%fusion%%% %%%protein%%% to show that the rate of PHYB 
synthesis is also rhythmic. The abundance of bulk PHYB %%%protein%%%, 
however, exhibits only weak circadian rhythmicity, if any. These data 
suggest that photoreceptor gene expression patterns may be significant in 
the daily regulation of %%%plant%%% physiology and indicate an 
unexpectedly intimate relationship between the components of the input 
pathway and the putative circadian clock mechanism in higher plants. 
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ABSTRACT: A cDNA clone of an auxin up-regulated gene, ARG8 , was isolated 
from hypocotyl sections of etiolated mung bean (Vigna radiata (L.) 
Wilczek) seedlings by differential screening. The deduced amino acid 
sequence suggested that ARG8 may encode a cell wall %%%protein%%% . The 
steady state mRNA level of ARG8 increased by treatment of hypocotyl 
sections not only with indole-3-acetic acid (IAA) but also with 
fusicoccin, and the auxin inducibility was inhibited by the addition of 
0.3 M mannitol in the incubation medium. This indicated that it was not 
auxin but elongation that regulated the expression of ARG8 . The promoter 
activity of the 5 '-flanking region of ARG8 was determined by assaying the 
transient expression of a %%%lucif erase%%% %%%fusion%%% gene that was 
introduced into mung bean hypocotyl sections by the particle bombardment 
technique. The basal activity of the ARG8 upstream region was about a few 
tenths of that of a modified cauliflower mosaic virus 35S promoter, and 
it was increased a few fold by treatment with IAA. The auxin inducibility 
was completely suppressed by the addition of mannitol. A 5' -deletion 
analysis showed that a 53 -bp region in the ARG8 promoter was important 
for the basal and elongation -dependent promoter activities. 
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ABSTRACT: A gene encoding the cholera toxin B subunit %%%protein%%% (CTB) , 
fused to an endoplasmic reticulum (ER) retention signal (SEKDEL) was « 
inserted adjacent to the bidirectional mannopine synthase P2 promoter in 
a %%%plant%%% expression vector containing a bacterial %%%lucif erase%%% 
AB %%%fusion%%% gene (luxF) linked to the PI promoter. Potato leaf 
explants were transformed by Agrobacterium tumefaciens carrying the 
vector and kanamyc in-resistant plants were regenerated. The CTB -SEKDEL 
%%%fusion%%% gene was identified in the genomic DNA of bioluminescent 
plants by polymerase chain reaction amplification. Immunoblot analysis 
indicated that %%%plant%%%-derived CTB %%%protein%%% was ant igenically 
indistinguishable from bacterial CTB %%%protein%%%, and that oligomeric 
CTB molecules (Mr apprx 50 kDa) were the dominant molecular species 
isolated from transgenic potato leaf and tuber tissues. Similar to 
bacterial CTB, %%%plant%%% synthesized CTB dissociated into monomers (Mr 
apprx 15 kDa) during heat or acid treatment. The maximum amount of CTB 
%%%protein%%% detected in auxin- induced transgenic potato leaf and tuber 
tissues was approximately 0.3% of total soluble %%%plant%%% %%%protein%%% 
. Enzyme-linked immunosorbent assay methods indicated that %%%plant%%% 
-synthesized CTB %%%protein%%% bound specifically to GMl-ganglioside, the 
natural membrane receptor of cholera toxin. In the presence of the SEKDEL 
signal, CTB %%%protein%%% accumulates in potato tissues and is assembled 
into an oligomeric form that retains native biochemical and immunological 
properties. The expression of oligomeric CTB %%%protein%%% with 
immunological and biochemical properties identical to native CTB 
%%%protein%%% in edible plants opens the way for preparation of 
inexpensive food %%%plant%%%-based oral vaccines for protection against 
cholera and other pathogens in endemic areas throughout the world. 
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ABSTRACT: Higher %%%plant%%% CAB genes encode chlorophyll a/b binding 
proteins that are part of light-harvesting complexes in chloroplasts . 
Transcription of the Arabidopsis CAB 2 (lhcbl*l) gene is under the control 
of a circadian oscillator and exhibits high amplitude diurnal 
oscillations that persist within a period close to 24 hr in the absence 
of environmental time cues. Initial deletion studies in transgenic 
tobacco have demonstrated that the region between -111 and -38 of the 
CAB2 promoter sequence confers circadian regulation to a %%%lucif erase%%% 
(luc) reporter gene. We dissected this element further and characterized 
five DNA binding complexes from Arabidopsis whole-ceil extracts that bind 
within this region of the promoter and may be components of the signal 
transduction pathway for the control of transcription by the circadian 



clock. The in vivo analysis of cab2::luc %%%fusion%%% constructs in 
transgenic Arabidopsis demonstrated that a circadian-regulated element 
lies within a 3 6 -bp sequence that overlaps a conserved CCAAT box and 
contains binding sites for three putative transcription factors. 
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ABSTRACT: A %%%fusion%%% gene using luxA and luxB genes of Vibrio species 
(Vibrio fischeri and Vibrio harveyi) has been designed to express light 
autonomously in plants. LuxA:luxB was introduced into (tobacco) plants by 
a high-efficiency transformation system consisting of a high-copy 
virulence helper plasmid pUCD2614 and T-vector pUCD2715 containing 
luxA:luxB. The expression of 1uxA:1uxB %%%fusion%%% gene was optimized by 
adjusting the spacing between the genes and by placing the translational 
efficiency of its mRNA under the control of the OMEGA -3 translational 
enhancer. The resulting transgenic plants synthesized %%%lucif erase%%% at 
levels greater than 1% of the total leaf %%%protein%%% . These plants 
produced light autonomously and light intensity was enhanced by the 
addition of aldehyde. That the 1uxA:1uxB %%%fusion%%% has been optimized 
enables its use as a reporter for gene activity in plants during 
development and under various stress -inducing conditions. These results 
show that a specific %%%protein%%% from an introduced foreign gene can be 
produced with high efficiency in cultivated plants and such a system is 
therefore amenable for production of desired proteins through 
conventional farming methods. 
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ABSTRACT: The firefly %%%lucif erase%%% gene can be used as a very sensitive 
and easily assayed reporter to study promoter activity in transgenic 
plants. To study the regulation of the promoters of the genes for 
phytohemagglutinin-L and .beta . -phaseolin, two seed storage proteins of 
the common bean, Phaseolus vulgaris, we constructed %%%chimeric%%% genes 
consisting of their 5' flanking regions and the %%%lucif erase%%% gene, 
and introduced the constructs into tobacco via Agrobacterium-mediated 
transformation. Our studies indicate that the two seed %%%protein%%% 
promoters are activated during seed development, and %%%lucif erase%%% 
accumulates until seed maturation. Little or no %%%lucif erase%%% activity 
could be found in other %%%plant%%% organs, and activity rapidly declined 
during seedling growth. The construct driven by the phaseolin promoter 
gave rise to about eight times more %%%lucif erase%%% than the one driven 
by the phyt ©hemagglutinin promoter. Thus, in addition to proper temporal 
and spatial regulation of promoter activity, we found that the 
differences in the levels of %%%lucif erase%%% driven by the two promoters 
were similar to the calculated differences in the levels of %%%protein%%% 
in the bean resulting from the activities of these promoters. However, 
both promoters gave rise to similar levels of %%%lucif erase%%% mRNA in 
the seeds of the transgenic plants. These results show that the levels of 
%%%luciferase%%% activity reflect not only the strength of the promoter . 
but also the stability and/or translatability of the mRNA. 

? ds 

Set Items Description 

51 986 LUCIFERASE AND TRANSGENIC 

52 913 LUCIFERASE AND ((FUSION OR CHIMER?) AND PROTEIN) 

53 25 S2 AND PLANT 
? s s2 and algae 
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182584 ALGAE 
S4 5 S2 AND ALGAE 
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ABSTRACT: Members of the multifunctional Cyp family have been isolated from 
a wide range of organisms. However, few functional studies have been 
performed on the role of these proteins as chaperones in red alga. For 



studying the function of cDNA GjCyp-1 isolated from the red alga 
(Griffithsia japonica) , we expressed and purified a recombinant GjCyp-1 
containing a hexahistidine tag at the amino -terminus in Escherichia coli. 
An expressed %%%fusion%%% %%%protein%%%, H(6)GjCyp-l maintained the 
stability of E . coli proteins up to 50 degrees C. For a functional 
bioassay for recombinant H6GjCyp-l, the viability of E. coli cells 
overexpressing H(6)GjCyp-l was compared with that of cells not expressing 
H(6)GjCyp-l at 50 degrees C. After high temperature treatment for 1 h, E. 
coli overexpressing H(6)GjCyp-l survived about three times longer than E. 
coli lacking H6GjCyp-l. Measurement of the light scattering of 
%%%luciferase%%% due) showed that GjCyp-1 prevents the aggregation of 
luc during mild heat stress and that the thermoprotective activity of 
GjCyp-1 is blocked by cyclosporin A (CsA) , an inhibitor of Cyps . 
Furthermore, the Cyp-CsA complex inhibited the growth of E . coli under 
normal conditions. The results of the GjCyp-1 bioassays as well as in 
vitro studies strongly suggest that Cyp confers thermotolerance to E. 
coli . 
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ABSTRACT: For monitoring the expression profile of selected nuclear genes 
in Chlamydomonas reinhardtii in response to altered environmental 
parameters or during cell cycle, in the past many RNA or %%%protein%%% 
samples had to be taken and analyzed by RNA hybridization or 
%%%protein%%% immunoblotting . Here we report the synthesis of a gene that 
codes for the %%%lucif erase%%% of Renilla reniformis (RLuc) and is 
adapted to the nuclear codon usage of C. reinhardtii. This crluc gene was 
expressed alone or as a %%%fusion%%% to the zeocin resistance gene ble 
under control of different promoter variants. %%%Lucif erase%%% activity 
was monitored in living cells, increased with the promoter strength and 
paralleled the amount of expressed ' %%%protein%%% . Under control of the 
Lhcb-1 promoter the Luc-activity in synchronized cultures was dependent 
on the dark-light cycle. Additionally, crluc was placed under control of 
the Chop -2 promoter and activity was measured under different light 
conditions. Chop-2 promoter activity was found to be most pronouced under 
low-light and dark conditions, further supporting that channel rhodops in- 2 
is most active in dark-adapted cells. We conclude that crluc is a 
reliable tool for convenient monitoring of nuclear gene expression in C. 
reinhardtii. 
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ABSTRACT: %%%Lucif erase%%% reporter genes have been successfully used in a 
variety of organisms to examine gene expression in living cells, but are 
yet to be successfully developed for use in chloroplast. Green 
fluorescent %%%protein%%% (gfp) has been used as a reporter of 
chloroplast gene expression, but because of high auto- fluorescence, very 
high levels of GFP accumulation are required for visualization in vivo. 
We have developed a %%%lucif erase%%% reporter for chloroplast by 
synthesizing the two-subunit bacterial %%%lucif erase%%% (lux)AB, as a 
single %%%fusion%%% %%%protein%%% in Chlamydomonas reinhardtii 
chloroplast codon bias. We expressed a chloroplast %%%lucif erase%%% gene, 
luxCt, in C. reinhardtii chloroplasts under the control of the ATPase 
alpha subunit (atpA) or psbA promoter and 5' untranslated regions (UTRs) 
and the rubisco large subunit (rbcL) 3 ! UTR. We show that luxCt is a 
sensitive reporter of chloroplast gene expression, and that 
%%%luciferase%%% activity can be measured in vivo using a charge coupled 
device (CCD) camera or in vitro using a luminometer. We further 
demonstrate that luxCt %%%protein%%% accumulation, as measured by Western 
blot analysis, is proportional to luminescence, as determined both in 
vivo and in vitro, and that luxCt is capable of reporting changes in 
chloroplast gene expression during a dark to light shift. These data 
demonstrate the utility of the luxCt gene as a versatile and sensitive 
reporter of chloroplast gene expression in living cells. 
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ABSTRACT: Luciferases are enzymes that emit light in the presence. of oxygen 
and a substrate (luciferin) and which have been used for real-time, 
low-light imaging of gene expression in cell cultures, individual cells, 
whole organisms, and transgenic organisms. Such luciferin- 
%%%lucif erase%%% systems include, among others, the bacterial lux genes 
of terrestrial Photorhabdus luminescens and marine Vibrio harveyi 
bacteria, as well as eukaryotic %%%lucif erase%%% luc and rue genes from 
firefly species (Photinus) and the sea panzy (Renilla reniformis) , 
respectively. In various vectors and in %%%fusion%%% constructs with 
other gene products such as green fluorescence %%%protein%%% (GFP; from 
the jellyfish Aequorea) , luciferases have served as reporters in a number 
of promoter search and targeted gene expression experiments over the last 
two decades. %%%Lucif erase%%% imaging has also been used to trace 
bacterial and viral infection in vivo and to visualize the proliferation 
of tumour cells in animal models. 
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ABSTRACT: Gonyaulax %%%lucif erase%%% is a single-chain (apprxl37 kDa) 
polypeptide comprising 111 N-terminal amino acids followed by three 
contiguous homologous domains (377 amino acids each). Each domain has 
%%%lucif erase%%% activity, accounting for the earlier observation that 
proteolytic fragments (apprx35 kDa) of %%%lucif erase%%% are active. The 
activity of the full-length native enzyme is maximal at pH 6.3, dropping 
to near zero at pH 8; the activity of fragments also peaks at pH 6.3 but 
remains high at 8. While the activity loss at higher pH might be thought 
to be associated with the conformation of the full-length %%%protein%%%, 
we show here that this is a property of individual domains. The three 
intramolecularly homologous domains, separately cloned and expressed in 
Escherichia coli as %%%fusion%%% proteins, exhibit pH-activity curves 
similar to that of the full-length enzyme. For each domain the removal of 
approximately 50 N-terminal amino acids resulted in an increase in the 



ratio of %%%lucif erase%%% activity at pH 8 relative to that at pH 6.3, 
such that their pH-activity profiles mimicked that of the proteolytic 
fragments reported earlier. Replacement of N-terminal histidines by 
alanine by site-directed mutagenesis identified four that are involved in 
the loss of activity at high pH. This system illustrates an unusual, 
possibly unique mechanism for pH regulation of enzyme activity, which has 
been postulated to be responsible for the control of the characteristic 
flashes of bioluminescence. 
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ABSTRACT: Angiotensin I I -type 1 receptor (AT1R) regulation plays an 
important role in the pathogenesis of hypertension and heart failure. 
Posttranscriptional regulation of AT1R is largely mediated by its 
3 'untranslated region (3'UTR). In order to analyze structure- function 
relationship of the 3'UTR, a number of AT1R 3'UTR constructs were created 
and tested. Removal of 3'UTR from AT1R message increases mRNA levels by 
increasing its half -life, Transfer of the 3'UTR of AT1R to 3 'end of 
either bcl-2 or %%%lucif erase%%% coding region resulted in a decrease in 



the steady-state mRNA expression of these %%%fusion%%% constructs and 
therefore 3 f UTR contains all the necessary elements for its inhibitory 
effect. Functional characterization of 3'UTR deletions and domain 
swapping constructs showed that 3'UTR contains both stabilizing and 
destabilizing elements resulting in increased or decreased steady-state 
mRNA levels. In order to identify functionally active regions, AT1R 3'UTR 
was subjected to random mutagenesis, After several rounds of screening, 
two single base alterations were found to have an effect on mRNA levels. 
Alteration in the base at 1255 resulted in a 3-fold decrease and at 1166 
2.5-fold increase in mRNA levels. Thus AT1R 3'UTR 1166 A -> C 
polymorphism results in a partial loss of 3'UTR effect on mRNA 
destabilization. Interestingly, the carrier status of this single 
polymorphism located in the 3'UTR of AT1R has been associated with 
increased incidence of hypertension and higher rate of restenosis. In 
order to study the RNA-%%%protein%%% interactions, we performed RNA-shift 
and Northwestern assays using 3'UTR 1081-1181 as a probe and found at 
least three RNA- interacting proteins at sizes of 17 kDa, 35 kDa, and 45 
kDa. It is tempting to speculate that changes in RNA-%%%protein%%% 
interactions could explain the effects of 1166 A -> C polymorphism on 
mRNA levels. 
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ABSTRACT: The goal of this paper was to evaluate the potentialities of 
using %%%chimeric%%% EGFP-Photinus %%%Lucif erase%%% reporter gene to 
follow the expression of the %%%fusion%%% %%%protein%%% by following the 
fluorescence for the development of recombinant %%%protein%%% production 
process and to evaluate the conditions in which the use of butyrate 
stimulation of %%%protein%%% production is effective. 
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models. 
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ABSTRACT: Primary hematopoietic malignancies are characterized by short 
telomeres, suggesting that they would be acutely susceptible to 
telomerase inhibition. We have previously shown that treatment with 
GRN163L, a lipid-conjugated 13-mer thio-phosphoramidate oligonucleotide 
(Geron Corporation) , inhibits the growth of human multiple myeloma (CAG) 
and ovarian carcinoma (OVCAR3) cell lines in vitro and in vivo (AACR 2005 
Annual Meeting). The CAG multiple myeloma cell line (telomere length 2.7 
Kb) was transfected with a retroviral vector encoding a triple 
%%%fusion%%%. gene for HSV-TK, firefly %%%lucif erase%%% and green 
fluorescence %%%protein%%%, and whole %%%animal%%% bioluminescence 
imaging was undertaken in either a subcutaneous or disseminated NOD/SCID 
model with extensive spinal cord and bone marrow tumor infiltration. In a 
subcutaneous model with CAG, GRN163L was administered three times per 
week (tiw) at 36 mg/kg for 4 weeks alone or in combination with either a 
single dose of melphalan (5 mg/kg) or 9 doses of Velcade (0.25 mg/kg 
tiw). Tumor mass was reduced 56% with GRN 163L alone (p < 0.001), 60% 
with inelphalan alone (p < 0.001), 89% with the combination of GRN163L 
and melphalan (p < 0.001) . At the dose used, Velcade alone showed no 
efficacy, but the combination of GRN 163L with Velcade reduced the tumor 
mass by 68% (p < 0.001) compared to controls. Data on the treatment with 
a mismatch control oligonucleotide in addition to dose optimization of 
GRN163L in combination with Melphalan and Velcade in subcutaneous and 
disseminated myeloma models (CAG, MM. IS) will be presented. Geron 
initiated a Phase I /I I trial with GRN163L in chronic lymphocytic leukemia 
in July 2005. These data support the development of GRN 163L as an 
effective and safe agent for therapy of hematopoietic malignancies. 
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ABSTRACT: Platelet granule secretion is an essential component of normal 
arterial thrombus formation. Stimulation of platelets with strong 
agonists results in centralization of cytoplasmic organelles and loss of 
granules. These observations have lead to the supposition that 
cytoskeletal contraction facilitates granule secretion. Yet, the 
influence of the act in cytoskeleton in controlling membrane %%%fusion%%% 
events required for granule secretion remains largely unknown. Initial 
studies using electron microscopy revealed that the actin disrupting 
agents latrunculin A (4 mu M) or cytochalasin E (4 mu M) prevented 
pseudopod formation and granule centralization in platelets exposed to 
SFLLRN or PMA, but did not prevent degranulation. We next determined the 
effects of disruption of the actin cytoskeleton on a-granule secretion by 
monitoring P-selectin expression andbeta-thromboglobulin release. 
Incubation of platelets with either latrunculinA or cytochalasin E failed 
to stimulate alpha-granule secretion, but increased the rate of 
SFLLRN- induced alpha-granule secretion by 3.5-fold. 
Cytoskeletaldisruption also augmented the degree of SFLLRN- induced 
alpha-granule secretion by 41 +/ - 18% and reduced the amount of SFLLRN 
required to cause half-maximal stimulation by 2-fold. Incubation with 
latrunculin A stimulated alpha-granule secretion by the weak secretogues 
epinephrine or ADP by 7.6-fold and 5.4-fold, respectively. Cytoskeletal 
disruption also facilitated beta-thromboglobulinrelease in response to 
SFLLRN, epinephrine, or ADP. In platelets permeabilized in the absence of 
ATP, exposure to 2 mu M latrunculin A resulted in a 6.5- and 3.5-fold 
increase in alpha-granule release induced by Ca2+- or GTP-gamma-S, 
respectively. Antibodies directed at a SNARE %%%protein%%% termed 
vesicle-associated %%%fusion%%% %%%protein%%% (VAMP) inhibited 
latrunculin A-dependent alpha-granule secretion. Thus, disruption of the 
actin cytoskeletal barrier by latrunculin A supports SNARE %%%protein%%% 
-dependent membrane %%%fusion%%% . Since actin acts as a barrier to 
alpha-granule secretion, we evaluated alpha -granules purified by 
subcellular fractionation for the presence of F-actin. Purified 
alpha-granules, but not phospholipid micelles, bound the F-actin probe 
FITC-phalloidin as determined by flow cytometry. FITC-phalloidin binding 
was inhibited in a dose -dependent manner by latrunculin A. These data 
indicated that alpha -granules are coated with F-actin that could serve a 
barrier function. We next evaluated the effects of cytoskeletal 
disruption on dense granule secretion by monitoring ADP /ATP release using 
a lucif erin-%%%lucif erase%%% based assay and by quantifying 
[H-3] serotonin release. Cytoskeletal disruption by 4 mu M latrunculin A 
failed to affect the degree of dense granule secretion from platelets 
stimulated by either SFLLRN, epinephrine, or ADP. Yet, 200 mu M 
latrunculin A stimulated substantial dense granule release in the absence 
of agonist exposure and augmented SFLLRN- induced dense granule release by 
2-fold. In contrast, 200 mu M latrunculin A abolished SFLLRN- induced 
alpha-granule secretion. These observations indicate that the 



cytoskeleton differentially regulates alpha-granule and dense granule 
secretion. Our results also suggest that while some degree of act in 
polymerization is required for alpha-granule secretion, dense granule 
secretion is not dependent on act in polymerization. 
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ABSTRACT: Cotransplantat ion of ex vivo-expanded mesenchymal stem cells 
(MSC) together with hematopoietic stem cells hastens hematopoietic 
recovery in %%%animal%%% models and potentially humans. The in vivo 
mechanisms of migration, homing and long-term viability of MSC following 
implantation are not well understood. Reporter gene labeling would permit 
the tracking of transplanted MSC in vivo through noninvasive imaging 
techniques, namely fluorescence, bioluminescence, and nuclear imaging. 
Accordingly, a gibbon ape leukemia virus (GALV) -pseudotyped retrovirus 
was utilized to transfer a triple %%%fusion%%% gene reporter system, 
expressing enhanced green fluorescent %%%protein%%% (eGFP) , 
%%%lucif erase%%%, and herpes simplex virus type one thymidine kinase 
(HSVl-tk) into MSC. Human MSC were isolated and propagated from normal 
bone marrow aspirates by culturing f icoll-separated fractions in 
■ alpha-MEM medium supplemented with 20% fetal bovine serum. FACS 
analysisconf irmed the MSC phenotype, with cells expressing HLA-Class I, 
CD105, CD73, CD90 and CD166 antigens and not expressing HLA-Class II, 
CD80, CD31, CD34 and CD45 antigens. No significant phenotypic changes 
were observed in early and late passage numbers of MSC. MSC were 
transduced during their exponential growthphase (as determined by growth 
curve measurements) , with virus -containing medium (VCM) from the PG 13 
packaging cells (targeting Pit-1 receptors) for 24 hours in the presence 
of different concentrations of the cationic polymer, polybrene, ranging 
from 2 mu g/ml to 12 mu g/ml . The 2 mu g/ml concentration appeared to be 
optimal for transduction of MSC. VCM was harvested following a 24 -hour 
incubation of the PG13 packaging cells at 32 degrees C or 37 degrees C. 
These initial experiments suggested that incubation at 32 degrees C 
appeared to beoptimal for virus production. Repeated VCM exposure at 
24 -hour intervals for 2 or 3 days did not increase the percentage of 
transduced cells as determined by flow cytometry (eGFP-positive) . VCM 



harvested at 32 degrees C added to MSC in the presence of 2 mu g/ml 
polybrene, yielded a 62% transduction efficiency following one round of 
exposure. U87 human glioma cells were used throughout as a positive 
control to verify retrovirus efficacy and demonstrated > 90% transduction 
efficiency. MSC clones highly expressing triple reporter genes are being 
selected and propagated in our laboratory to image transduced cells in 
NOD/SCID mice, thereby providing a better understanding of the potential 
role of these cells in transplantation processes. 
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ABSTRACT: Genetically encoded imaging reporters introduced into cells and 
transgenic animals enable noninvasive, longitudinal studies of dynamic 
biological processes in vivo. The most common reporters include firefly 
%%%lucif erase%%% (bioluminescence imaging) , green fluorescence 
%%%protein%%% (fluorescence imaging) , herpes simplex virus-1 thymidine 
kinase (positron emission tomography) , and variants with enhanced 
spectral and kinetic properties. When cloned into promoter/enhancer 
sequences or engineered into %%%fusion%%% proteins, imaging reporters 
allow transcriptional regulation, signal transduction, %%%protein%%%- 
%%%protein%%% interactions, oncogenic transformation, cell trafficking, 
and targeted drug action to be spatiotemporally resolved in vivo. Spying 
on cancer with genetically encoded imaging reporters provides insight 
into cancer-specific molecular machinery within the context of the whole 
%%%animal%%%. 



5/7/7 

DIALOG (R) File 5:Biosis Previews (R) 

(c) 2007 The Thomson Corporation. All rts. reserv. 

18241305 BIOSIS NO. : 200500148370 

Enhanced antilymphoma efficacy of CD19-redirected influenza MPl-specific 

CTLs by cotransfer of T cells modified to present influenza MP1 
AUTHOR: Cooper Laurence J N (Reprint) ; Al-Kadhimi Zaid; Serrano Lisa Marie; 

Pfeiffer Timothy; Olivares Simon; Castro Adrian; Chang Wen-Chung; 

Gonzalez Sergio; Smith David; Forman Stephen J; Jensen Michael C 
AUTHOR ADDRESS: Beckman Res InstDiv Mol MedDiv Pediat Hematol Oncol, City 

Hope Natl Med Ctr, 1500 E Duarte Rd, Duarte, CA, 91010, USA**USA 
AUTHOR E-MAIL ADDRESS: lcooper@coh.org 



JOURNAL: Blood 105 (4) : pl622-1631 February 15, 2005 2005 

MEDIUM: print 

ISSN: 0006-4971 

DOCUMENT TYPE: Article 

RECORD TYPE: Abstract 

LANGUAGE: English 

ABSTRACT: To enhance the in vivo antitumor activity of adoptively 
transferred, CD19-specif ic %%%chimeric%%% antigen receptor 
(CAR) -redirected cytotoxic T lymphocytes (CTLs) , we studied the effect of 
restimulating CAR+ CTLs through their endogenous virus-specific T-cell 
antigen receptor (TcR) by the cotransfer of engineered T-cell 
antigen-presenting cells (T-APCs) . Using influenza A matrix %%%protein%%% 
1 (MP1) as a model antigen, we show that ex vivo-expanded CD4 + and CD8+ 
T-APCs expressing a hygromycin phosphotransf erase-MPl %%%fusion%%% 
%%%protein%%% (HyMPl) process and present MP1 to autologous human 
leukocyte antigen (HLA) -restricted, MPl-specif ic CD4 + and CD8+ CTL 
precursors. The MPl-specif ic CTLs are amenable to subsequent genetic 
modification to express a CD19-specif ic CAR, designated CD19R, and 
acquire HLA-unrestricted reactivity toward CD19+ leukemia and lymphoma 
tumor targets while maintaining HLA-restricted MP1 specificity. The 
restimulation of MP1 x CD19 dual-specific CTLs in vivo by the adoptive 
transfer of irradiated HyMPl+ T-APCs resulted in the enhanced 
antilymphoma potency of bispecific effector cells, as measured by 
elimination of the biophotonic signal of established firefly 
%%%lucif erase%%%-expressing Burkitt lymphoma xenografts in nonobese 
diabetic/severe combined immunodeficiency (NOD/scid) animals compared 
with control groups restimulated by Hy+MPlneg T-APCs. Engineered T-APCs 
are a novel and versatile antigen-delivery system for generating 
antigen-specific T cells in vitro and enhancing the in vivo effector 
functioning of CAR -redirected antitumor effector cells. Copyright 2005 by 
The American Society of Hematology. 
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ABSTRACT: Although studies on the survival of bacteria in the digestive 
tract have been reported in the literature, little data are available on 
the physiological adaptation of probiotics to the digestive environment. 



In previous work, a transcriptional %%%fusion%%% system (i.e., 
%%%luciferase%%% genes under the control of a deregulated promoter) was 
used to demonstrate that a derivative of the Lactobacillus casei DN-114 
001 strain, ingested in a fermented milk and thus exhibiting initially a 
very weak metabolic activity, synthesized proteins de novo after its 
transit in the digestive tract of mice harboring human microbiota (known 
as human-microbiota-associated mice) . With the same genetic system and 
%%%animal%%% model, we here investigate for the first time the ability of 
L. casei to reinitiate synthesis in the different digestive tract 
compartments. In this study, most ingested L. casei cells transited from 
the stomach to the duodenum- j ejunum within 1 h post ingest ion. No 
%%%lucif erase%%% activity was observed in these digestive tract 
compartments after the first hour. At later times, the bulk of bacteria 
had transited to the ileum and'the cecum. %%%Lucif erase%%% synthesis was 
detected between 1.5 and 2.0 h postingestion at the ileal level and from 
1.5 h to at least 6.0 h postingestion in the cecum, where the activity 
remained at a maximum level. These results demonstrate that ingested L. 
casei (derivative of the DN-114 001 strain) administered via a fermented 
milk has already reinitiated %%%protein%%% synthesis when it reaches the 
ileal and cecal compartments. 
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ABSTRACT: We describe a novel assay that permits measurement of entry of 
murine leukemia virus and pseudotypes with greater sensitivity and more 
rapidly than previously possible. To achieve this, we encapsulated a 
sensitive reporter enzyme, %%%lucif erase%%% , directly into fully 
infectious, intact viral particles. The enzyme is specifically targeted 
to the viral lumen, as a C-terminal %%%fusion%%% on the viral envelope 
%%%protein%%%. Only when the incorporated %%%lucif erase%%% is released 
from the viral lumen and gains access to its substrates is light emitted 
and readily detected. When cells are perfused with luciferin, 
quantitative measurements of entry can be made in real time on live 
cells. Uniquely, the amount of cell-bound virus can be determined in the 
same assay by addition of detergent to expose the %%%lucif erase%%% . We 
demonstrate that virus carrying a mutation in the %%%fusion%%% peptide 
binds normally to cells but is unable to infect them and gives no entry 
signal. Using this assay, we show that inhibitors of endosomal 
acidification inhibit signal from vesicular stomatitis virus pseudotypes 
but not murine leukemia virus, consistent with a pH- independent mode of 



entry for the latter virus. Additionally, the %%%fusion%%% kinetics are 
rapid, with a half-life of 25 min after a delay of 10 to 15 min. The 
future use of this assay will permit a detailed examination of the entry 
mechanism of viruses and provide a convenient platform to discover, novel 
entry inhibitors. The design also permits packaging of potential 
therapeutic %%%protein%%% cargoes into functional virus particles and 
their specific delivery to cellular targets. 
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ABSTRACT: Despite the wide application of the tetracycline-regulated gene 
expression system, several drawbacks in establishing the system in in 
vitro-cultured cells have been described. Most of the problems are 
related to the obtainment of a reliable tetracycline-regulated cell 
clone, which often results in arduous labor. We describe here a new 
approach to facilitate the screening and selection of such cell clones. 
We have constructed a tetracycline-responsive plasmid that harbors an 
antibiotic resistance gene fused to the enhanced green fluorescent 
%%%protein%%% (EGFP) gene and the %%%lucif erase%%% gene, both under the 
control of a bidirectional promoter. We demonstrate that the selection of 
tetracycline-regulated clones is highly simplified by using this plasmid. 
Only clones expressing the system in a functional manner are able to 
survive under antibiotic selection. In addition, a quick characterization 
of the responsiveness of the clones is possible by monitoring GFP 
expression in vivo. Copyright 2004 Elsevier Inc. All rights reserved. 
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ABSTRACT: Cell %%%fusion%%% occurs in many cellular processes and viral 
infections. We developed a new, quantitative cell %%%fusion%%% assay- 
based on the tetracycline-controlled transactivator (tTA) -induced 
expression of a %%%lucif erase%%% reporter gene. The assay is objective,- 
sensitive, linear over 2-3 orders of magnitude, amenable to 
microtiter-plate format, and generalizable to study %%%fusion%%% mediated 
by a variety of genes. Applied to HIV and MLV, cell %%%fusion%%% 
paralleled virus entry in terms of co-receptor requirements, need for 
post-translational processing of envelope, and complementation of SU 
mutations by soluble receptor-binding domain. However, biochemically 
measured %%%fusion%%% did not correlate with syncytia detected by 
standard light microscopy. When the assay indicated cell . %%%f usion%%% 
occurred but overt syncytia were not observed, confocal microscopy using 
fluorescent %%%protein%%% markers showed that %%%fusion%%% was limited 
mainly to pairs of cells. Such nonprogressive cell %%%fusion%%% suggests 
that post-translational processing of envelope may be altered in 
heterokaryons co-expressing envelope and receptor. Published by Elsevier 
Inc. 
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ABSTRACT: Homodimeric %%%protein%%% interactions are potent regulators of 
cellular functions, but are particularly challenging to study in vivo. We 
used a split synthetic renilla %%%lucif erase%%% (hRLUC) 

complementation-based bioluminescence assay to study homodimerization of 
herpes simplex virus type 1 thymidine kinase (TK) in mammalian cells and 
in living mice. We quantified and imaged homodimerization of TK 
%%%chimeras%%% containing N-terminal (N -hRLUC) or C-terminal (C-hRLUC) 
fragments of hRLUC in the upstream and downstream positions, respectively 
(tail-to-head homodimer) . This was monitored using luminometry (68-fold 
increase, and was significantly (P 0.01) above background light emission) 
and by CCD camera imaging of living mice implanted with ex vivo 
transfected 293T cells (2.7-fold increase, and is significantly (P 0.01) 
above background light emission) . We also made a mutant-TK to generate 



N-hRLUC mutant TK and mutant TK-C-hRLUC by changing a single amino acid 
at position 318 from arginine to cysteine, a key site that has previously 
been reported to be essential for TK homodimerization, to support the 
specificity of the hRLUC complementation signal from TK homodimerization . 
Ex vivo substrate (8-3H Penciclovir) accumulation assays in 293T cells 
expressing the TK %%%protein%%% %%%chimeras%%% showed active TK enzyme. 
We also devised an experimental strategy by constructing variant TK 
%%%chimeras%%% ( possessing extra N-hRLUC or C-hRLUC Spacers') to 
monitor incremental lack of association of the tail -to-head TK homodimer. 
Application of this potentially generalizable assay to screen for 
molecules that promote or disrupt ubiquitous homodimeric %%%protein%%% - 
%%%protein%%% interactions could serve not only as an invaluable tool to 
understand biological networks but could also be applied to drug 
discovery and validation in living subjects. 



5/7/13 

DIALOG (R) File 5:Biosis Previews (R) 

(c) 2007 The Thomson Corporation. All rts. reserv. 

17903572 BIOSIS NO. : 200400274329 

PERIOD2 : : %%%LUCIFERASE%%% real-time reporting of circadian dynamics reveals 
persistent circadian oscillations in mouse peripheral tissues 

AUTHOR: Yoo Seung-Hee; Yamazaki Shin; Lowrey Phillip L; Shirnomura Kazuhiro 
; Ko Caroline H; Buhr Ethan D; Siepka Sandra M; Hong Hee-Kyung; Oh Won 
Jun; Yoo Ook Joon; Menaker Michael; Takahashi Joseph S (Reprint) 

AUTHOR ADDRESS: Howard Hughes Med Inst, Northwestern Univ, 2205 Tech Dr, 
Evanston, IL, 60208, USA**USA 

AUTHOR E-MAIL ADDRESS : j -takahashi@northwestern . edu 

JOURNAL: Proceedings of the National Academy of Sciences of the United 
States of America 101 (15): p5339-5346 April 13, 2004 2004 
MEDIUM: print 

ISSN: 0027-8424 __(ISSN print) 
DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE: English 

ABSTRACT: Mammalian circadian rhythms are regulated by the suprachiasmatic 
nucleus (SCN) , and current dogma holds that the SCN is required for the 
expression of circadian rhythms in peripheral tissues. Using a PERIOD2 : : 
%%%LUCIFERASE%%% %%%fusion%%% %%%protein%%% as a real-time reporter of 
circadian dynamics in mice, we report that, contrary to previous work, 
peripheral tissues are capable of self -sustained circadian oscillations 
for >20 cycles in isolation. In addition, peripheral organs expressed 
tissue-specific differences in circadian period and phase. Surprisingly, 
lesions of the SCN in mPer2Lucif erase knockin mice did not abolish 
circadian rhythms in peripheral tissues, but instead caused phase 
desynchrony among the tissues of individual animals and from %%%animal%%% 
to %%%animal%%% . These results demonstrate that peripheral . tissues 
express self -sustained, rather than damped, circadian oscillations and 
suggest the existence of organ-specif ic synchronizers of circadian 
rhythms at the cell and tissue level. 
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ABSTRACT: JUMONJI (JMJ) is a nuclear factor that is critical for normal 
cardiovascular development, evidenced by the analysis of jmj homozygous 
mutant mice. However, the molecular function of JMJ remains to be 
elucidated. In the present study, we investigated whether JMJ is a 
transcriptional modulator. Reporter gene assays using the GAL4-DNA 
binding domain fused to JMJ and a reporter gene consisting of the GAL4 
binding sites upstream of a %%%lucif erase%%% reporter gene indicated that 
JMJ functions as a powerful transcriptional repressor. The DNA binding 
motif of JMJ was determined using CASTing experiments by incubating a 
random oligonucleotide library with the GST-JMJ %%%fusion%%% 
%%%protein%%% coupled to agarose beads. Among the selected binding 
oligonucleotides, the high affinity DNA binding sequences were identified 
by gel retardation assays. JMJ repressed expression of the reporter genes 
containing the high affinity JMJ binding sequences, indicating that JMJ 
is a DNA-binding transcriptional repressor. The domains for 
transcriptional repression, DNA binding, and nuclear localization signal 
were mapped by mutational analyses using reporter gene assays, gel 
retardation assays, and immunostaining experiments, respectively. The 
present data demonstrate for the first time that JMJ functions as a 
DNA-binding transcriptional repressor. Therefore, JMJ may play a critical 
role in transcription factor cascade to regulate expression of 
heart-specific genes and normal cardiac development. 
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ABSTRACT: The c-Jun N-terminal kinase (JNK) branch of the mitogen-activated 
%%%protein%%% kinase (MAPK) signaling pathway regulates cellular 
differentiation, stress responsiveness and apoptosis in multicellular 
eukaryotic organisms. Here we investigated the functional importance of 
JNK signaling in regulating differentiated cellular growth in the 
post -mitotic myocardium. JNK1/2 gene- targeted mice and transgenic mice 
expressing dominant negative JNK1/2 were determined to have enhanced 



myocardial growth following stress stimulation or with normal aging. A 
mechanism underlying this effect was suggested by the observation that 
JNK directly regulated nuclear factor of activated T-cell (NFAT) 
activation in culture and in transgenic mice containing an NFAT-dependent 
%%%luciferase%%% reporter. Moreover, calcineurin Abeta gene targeting 
abrogated the pro-growth effects associated with JNK inhibition in the 
heart, while expression of an MKK7-JNK1 %%%fusion%%% %%%protein%%% in the 
heart partially reduced calcineurin-mediated cardiac hypertrophy. 
Collectively, these results indicate that JNK signaling antagonizes the 
differentiated growth response of the myocardium through direct \ 
cross-talk with the calcineurin -NFAT pathway. These results also suggest 
that myocardial JNK activation is primarily dedicated to modulating 
calcineurin-NFAT signaling in the regulation of differentiated heart 
growth . 
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ABSTRACT: Fusogenic liposomes that incorporate Sendai virus envelope 
proteins, so-called Sendai virosomes, have been developed for in vitro 
and in vivo genetic modification of %%%animal%%% cells. In this study, 
several different virosomes of varying lipid compositions were formulated 
and their in vitro gene- transfer efficiencies compared. The virosomes 
were prepared by quantitative reconstitution of the Sendai envelope, 
%%%fusion%%% (F) and hemagglutinin-neuraminidase (HN) proteins into 
liposomal vesicles. Virosomes that contained %%%lucif erase%%% reporter 
genes were tested in 293 transformed human kidney cells. F/HN-virosomes 
that were prepared with an artificial Sendai viral envelope 
(ASVE-virosomes) or phosphatidyl serine (PS-virosomes) exhibited an 8- or 
6-fold higher gene-transfer efficiency than cationic liposomes that were 
made with 1, 2-dioleoyl-3-trimethylammonium-propane (DOTAP) . 
F/HN-virosomes that were prepared with phosphatidic acid (PA-virosomes) 
instead of PS were less efficient in gene transfer than either ASVE- or 
PS-virosomes. In addition, the gene-transfer capability of ASVE- and 
PS-virosomes was maximal at a Ca2 + concentration of 510 mM. These results 
suggest that the incorporated lipid components significantly affect the 
in vitro gene transfer that is mediated by Sendai F/HN-virosomes. 
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ABSTRACT: The reciprocal translocation t(8;21) (q22;q22) is one of the most 
frequent chromosomal aberrations in acute myelogenous leukemia (AML) , and 
this chromosomal translocation present in approximately 40% to 50% of 
patient with M2 type AML. At the molecular level, this aberration 
rearranges the gene for the AML1- transcript ion factor on chromosome 21, 
which is essential for normal hematopoiesis , to the MTG8 gene on 
chromosome 8, thereby leading to a specific AML1/MTG8 %%%fusion%%% 
%%%protein%%%. The recent finding that the MTG8 portion of AML1/MTG8 
interacts with the histone deacetylase complex involved in 
transcriptional repression of target genes is consistent with the idea 
that AML1/MTG8 interferes with AML1 -dependent transact ivat ion . However, 
the mechanism of gene regulation by AML1/MTG8 varies depending on the 
target genes. At present, the mechanism of AML1/MTG8 responsible for 
leukemogenic transformation remain to be not defined. We demonstrated 
that AML1 %%%protein%%% and AML1/MTG8 %%%fusion%%% %%%protein%%% 
interacted with Stat3 (Signal transducers and activators of 
transcription) . Since Stat 3 works as an oncogene, we examined whether 
this interaction between. AML1/MTG8 and Stat3 affected the Stat3 activity. 
AML1/MTG8 %%%fusion%%% %%%protein%%% enhanced the Stat3 activity in the 
%%%lucif erase%%% assay using the promoter of APRE, although AML1 
%%%protein%%% slightly decreased the Stat3 activity. Then the 
leukemogenesis induced by AML1/MTG8 might be in part occurred through the 
activation of Stat3 . 
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ABSTRACT: We previously demonstrated that cytokine expression following 
intramuscular gene transfer of a naked plasmid is increased 2 logs by in 
vivo electroporation, but the relatively low expression levels of the 
encoded %%%protein%%% is still a limitation for successful gene therapy 
and gene function studies. We recently reported that the serum viral 
IL-10 levels achieved by electroporation-mediated intramuscular delivery 
of pCAGGS-vILlO, a viral IL-10-expressing plasmid, can be further 
enhanced by modifying the plasmid into an immunoglobulin %%%fusion%%% 
%%%protein%%% expression plasmid, pCAGGS-vILlO/Fc . Here we examined the 
applicability of this approach to the expression of an endogenous 
cytokine, IL-10, in two different inbred mouse strains. We obtained 
sustained high serum levels of IL-10 in C3H/HeJ mice '( C3 H ) , but the level 
and duration of the gene expression was mouse-strain dependent. Although 
the serum IL-10 level was also increased by using the IL-10/Fc gene 
plasmid in C57BL/6 mice (B6) , IL-10/Fc and a %%%lucif erase%%% reporter 
showed significantly lower levels in B6 than in C3H mice, and the 
persistence of pCAGGS-ILlO/Fc expression ranged from several days in B6 
mice to more than one month in C3H mice. These results suggest that the 
electroporation-mediated intramuscular delivery of the immunoglobulin 
%%%fusion%%% %%%protein%%% expression plasmid is simple and very 
efficient, but mouse strain differences in transgene expression should be 
taken into consideration in its use. 
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ABSTRACT: MC possess functionally compartmentalized intracellular pools of 



cAMP regulated by distinct isozymes of cAMP phosphodiesterases. We have 
previously demonstrated that PDE3 but not PDE4 inhibitors suppress MC 
mitogenesis, whereas PDE4 but not PDE3 inhibitors suppress reactive 
oxygen species generation by MC (J Biol Chem 272:9854,1997). We therefore 
sought to determine whether compartmentalized pools of cAMP regulate 
expression of MCP-1, a proinflammatory cytokine expressed in progressive 
renal disease. We found that TGF-betal induces MCP-1 mRNA (3.6 fold) and 
increases transcription of a %%%chimeric%%% MCP-1 promoter- 
%%%luciferase%%% construct (+24%) . Rolipram (Rp, a PDE4 inhibitor) 
suppressed TGF-beta stimulated MCP-1 mRNA (-30%); lixazinone (a PDE3 
inhibitor) was without significant effect. The PKA inhibitor 14-22 Amide 
reversed the inhibitory effect of Rp on MCP-1 expression; co-transf ection 
of MC with a const itutively active PKA construct and the MCP-1 reporter 
decreased transcriptional activity by 47%. We conclude that MCP-1 
expression in MC is regulated by a functionally compartmentalized 
intracellular pool of cAMP directed by PDE4 . This work was supported by 
National Institues of Health Grants DK16105 and DK55603. 
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ABSTRACT: Background: The mesenchymal -epithelial conversion of metanephric 
mesenchyme (MM) in the formation of nephronic tubules has long served as 
a paradigm for inductive signaling in morphogenesis. However, the 
mechanisms underlying this differentiation have remained an enigma due to 
insufficient numbers of primary mesenchymal cells that must be isolated 
manually from %%%animal%%% embryos. To overcome this problem, we have 
established a conditionally immortalized cell line, the rat-inducible 
metanephric mesenchyme (RIMM-18) by transf ection of primary mesenchymal 
cells with a vector, encoding an estradiol -dependent E1A-ER %%%fusion%%% 
%%%protein%%% . Methods: Reverse transcription-polymerase chain reaction 
(RT-PCR) , %%%lucif erase%%% reporter assay, electrophoretic mobility shift 
assay, immunocytochemical , and immunohistochemical stainings were used to 
characterize the established cell line. Results: We demonstrate that in 
the presence of estradiol, the RIMM-18 cell line proliferates 
continuously, maintaining mesenchymal characteristics for over 40 
passages. These cells are vimentin-positive and cytokerat in-negative. 
Under inductive conditions in the absence of estradiol, they are 
responsive to a number of cytokines, which are established inducers of 
mesenchymal cells in vivo and in vitro (i.e., fibroblast growth factor 2 
(FGF2) , leukemia inhibitory factor (LIF) , and transforming growth 



factor-beta2 (TGF-beta2) ) . We show the presence in RIMM-18 cells of 
specific %%%protein%%% markers and functionally active signaling pathways 
required for induction of tubule formation in MM. Furthermore, induced 
RIMM-18 cells change morphology, acquiring epithelial -like features, and 
begin to express epithelial markers (e.g., E-cadherin, cytokeratin, 
gamma -glutamyl -transpeptidase, and secreted f rizzled-related 
%%%protein%%% 2 (sFRP2) . Conclusion: This preliminary characterization of 
the RIMM-18 cell line suggests that it will be useful in the study of 
biochemical and molecular mechanisms of nephronic development and, 
possibly, of some types of renal cancer such as Wilms' tumor, which 
caricatures the normal process of kidney development . 
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ABSTRACT: Noninvasive imaging of reporter gene expression using various 
imaging modalities is playing an increasingly important role in defining 
molecular events in the field of cancer biology, cell biology, and gene 
therapy. In this study, a novel reporter vector was constructed encoding 
a %%%fusion%%% %%%protein%%% comprised of a mutant herpes simplex virus 
type 1 thymidine kinase (HSVl-sr39tk) (tk) , a positron emission 
tomography (PET) reporter gene, and renilla %%%lucif erase%%% (rl) , a 
bioluminescence optical reporter gene joined by a 20 amino acid long 
spacer sequence. We validated the activity of the two enzymes encoded by 
the %%%fusion%%% %%%protein%%% (tk20rl) in cell culture. Then, tumors 
stably expressing the tk20rl %%%fusion%%% gene were imaged both by 
microPET and optically using a cooled charge coupled device camera in 
xenograft -bearing living mice. Using a single %%%fusion%%% reporter 
(PET/optical) gene should accelerate the validation of reporter gene 
approaches developed in cell culture for translation into preclinical and 
clinical models. 
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ABSTRACT: In this study, we used a steroid- induced promoter activation 
system as a molecular switch to study the exogenous activation of, 
transgene expression. This promoter activation system consists of three 
components: (1) a steroidal inducer drug, mifepristone (RU486) , which 
binds to (2) a %%%chimeric%%% transcription factor complex, consisting of 
the mutant human progesterone receptor fused to the yeast GAL4 
DNA-binding domain and the activation domain of the herpes simplex virus 
%%%protein%%% VP16, and (3) a synthetic promoter, consisting of a series 
of GAL4 recognition sequences upstream of the adenovirus major late E1B 
TATA box, linked to a gene construct (ruc-gfp) encoding a Renilla 
%%%luciferase%%%-Aequorea green fluorescent %%%protein%%% (GFP) 
%%%fusion%%% %%%protein%%% . Transcription of the promoter-marker gene 
cassette is activated by the drug (mifepristone) -bound %%%chimeric%%% 
transcription factor complex. Monitoring of induced gene expression was 
carried out using a low-light video camera and a UV microscope to detect 
%%%luciferase%%% and GFP, respectively. Using this activation system, we 
observed a 10- to 25-fold activation, depending on the inducer dose, of 
both %%%lucif erase%%% and GFP expression in transiently transfected cells 
in comparison to cells that were not exposed to mifepristone. We further 
demonstrated activation of gene expression from the promoter activation 
system in live animals. The plasmids PAP CMV-GL914VPC • SV, carrying the 
%%%chimeric%%% transcription factor cassette, and plasmid 
pl7X4-TATA-ruc-gfp, carrying the ruc-gfp reporter gene construct, were 
co-injected into limb muscles of nude mice. Following DNA injection, 
mifepristone (50 mug/kg) was delivered by intraperitoneal injection. 
Thirty-six hours after DNA and mifepristone injection, significant 
Renilla %%%lucif erase%%% activity was detectable in the limb muscles. The 
promoter activation system was also demonstrated in limb muscles and 
livers of nude mice that had received transplants of ex vivo-modif ied 
cells, which were transiently transformed with both the %%%chimeric%%% 
activator plasmid and the ruc-gfp reporter plasmid prior to implantation. 
Significant Renilla activity and GFP fluorescence were detected 
externally in limb muscles and in the livers of anesthetized animals that 
had received an intraperitoneal injection of inducer. This external 
monitoring method for observing inducible gene expression in live animals 
will facilitate experimental studies of fundamental questions of 
biological and therapeutic relevance. It will be especially valuable for 
the analysis of gene function at specific stages of %%%animal%%% 
development. The method should also be of general use in gene therapy, 
since it permits simultaneous monitoring of the expression levels of 
light -emit ting proteins and therapeutic proteins originating from the 
activation of identical promoters. 
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Renilla %%%lucif erase%%%-Aequorea GFP (Ruc-GFP) %%%fusion%%% %%%protein%%%, 
a novel dual reporter for real-time imaging of gene expression in cell 
cultures and in live animals. 
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ABSTRACT: Light -emitting reporter proteins play an increasing role in the 
study of gene expression in vitro and in vivo. Here we present a ruc-gfp 
%%%fusion%%% gene construct generated by fusing a cDNA for Renilla 
%%%lucif erase%%% (rue) in-frame with a cDNA encoding the 'humanized' GFP 
(gfp) from Aequorea. A plasmid containing the %%%fusion%%% gene construct 
was successfully transformed into, and expressed in, mammalian cells. The 
transformed cells exhibited both Renilla %%%lucif erase%%% activity in the 
presence of coelenterazine and GFP fluorescence upon excitation with UV 
light. Spectrof luorometry of cells containing the Ruc-GFP %%%fusion%%% 
%%%protein%%%, in the absence of wavelengths capable of exciting GFP 
fluorescence but in the presence of the %%%lucif erase%%% substrate, 
coelenterazine, showed an emission spectrum with two peaks at 475 nm and 
508 nm. These two peaks correspond to the emission maximum of Renilla 
%%%luciferase%%% at 475 nm and that of GFP at 508 nm. The peak at 508 nm 
generated in the presence of coelenterazine alone (without UV excitation) 
is the result of intramolecular energy transfer from Renilla 
%%%lucif erase%%% to Aequorea GFP. Southern analysis of genomic DNA 
purified from transformed Chinese hamster ovary (CHO) cells and 
fluorescence in situ hybridization (FISH) to metaphase chromosomes 
confirmed the integration of the ruc-gfp %%%fusion%%% gene on a single 
chromosome. The bifunctional Ruc-GFP %%%fusion%%% %%%protein%%% allows 
the detection of gene expression at the single-cell level based on green 
fluorescence, and in a group of cells based on luminescence emission. 
Furthermore, %%%animal%%% experiments revealed that light emission from 
the Ruc-GFP %%%fusion%%% %%%protein%%% can be detected externally in the 
organs or tissues of live animals bearing the gene construct. 
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The circadian clock that controls gene expression in Arabidbpsis is tissue 
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ABSTRACT: The expression of CHALCONE SYNTHASE (CHS) expression is an 

important control step in the biosynthesis of flavonoids, which are major 
photoprotectants in plants. CHS transcription is regulated by endogenous 
programs and in response to environmental signals. %%%Lucif erase%%% 
reporter gene fusions showed that the CHS promoter is controlled by the 
circadian clock both in roots and in aerial organs of transgenic 
Arabidopsis plants. The period of rhythmic CHS expression differs from 
the previously described rhythm of chlorophyll a/b-binding %%%protein%%% 
(CAB) gene expression, indicating that CHS is controlled by a distinct 
circadian clock. The difference in period is maintained in the wild- type 
Arabidopsis accessions tested and in the de-etiolated 1 and timing of CAB 
expression 1 mutants. These clock-affecting mutations alter the rhythms 
of both CAB and CHS markers, indicating that a similar (if not identical) 
circadian clock mechanism controls these rhythms. The distinct tissue 
distribution of CAB and CHS expression suggests that the properties of 
the circadian clock differ among plant tissues. Several %%%animal%%% 
organs also exhibit heterogeneous circadian properties in culture but are 
believed to be synchronized in vivo. The fact that differing periods are 
manifest in intact plants supports our proposal that spatially separated 
copies of the plant circadian clock are at most weakly coupled, if not 
functionally independent. This autonomy has apparently permitted 
tissue-specific specialization of circadian timing. 
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ABSTRACT: Xenopus laevis is an excellent model for thyroid hormone 

(T3) -regulated gene expression. T3 initiates two drastically different 
pathways during metamorphosis: death of larval tissues and growth of 
adult tissues. The role that each T3 receptor (TR) isotype, alpha and 



beta, plays in metamorphosis is uncertain. The X. laevis tetraploid 
genome limits experiments to overexpression, misexpression and dominant 
negative studies. Ribozymes offer an alternative by suppressing gene 
activity through specific mRNA reduction. It has been suggested that 
ribozymes will not work in X. laevis because of the organism's 
intracellular environment and body temperature. In this study, we show 
that hammer-head rib ozymes are active in vitro against transcribed TRbeta 
trigs sage ana in vivo against a TRbeta-%%%lucif erase%%% %%%fusion%%% ~ 
%%%protein %%% . We next show that TRbeta -targeted ribozymes can inhjjalfc — ^ 
T3- induced transcription of a reporter gene in cultured X. l aeviycells_ , 
using T3 response elements from two T3-responsive transcriptT^nHr^ ctor ^ 3 ^ 
genes. One has early expression kinetics in response to T3 and is 
proposed to be TRalpha regulated whereas the other has intermediate 
induction kinetics and thus may be partially TRbeta regulated. Therefore, 
ribozymes are a potentially valuable tool for overcoming the limitations 
in this system for examining gene function in X. laevis. 
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ABSTRACT: Intron I of the rat osteocalcin gene contains silencer elements 
that suppress osteocalcin-reporter %%%fusion%%% gene transcription. The 
consensus sequence for the transcription factor deltaEFl is homologous to 
two pyrimidine-rich repeats in intron 1 that contribute to silencing of 
osteocalcin-reporter %%%fusion%%% genes. To assess if overexpression of 
deltaEFl augments transcriptional repression by these sequences, the 
intron 1 sequences (wtS) were placed upstream to the native rat 
osteocalcin promoter fused to a %%%lucif erase%%% reporter gene 
(-306-OCluc) . Coexpression of the wtS- ( -306-OCluc) %%%fusion%%% gene with 
deltaEFl decreased %%%lucif erase%%% activity 30% relative to 
cotransf ection with empty vector. Repression was abolished by point 
mutations in the putative deltaEFl motifs, mS- (-306-OCluc) . To determine 
whether deltaEFl binds to these DNA sequences, gel retardation assays 
were performed using oligonucleotides containing the putative osteocalcin 
deltaEFl motifs and a classical deltaEFl motif, as radiolabeled probes. A 
comigrating DNA-%%%protein%%% complex generated by these probes was 
recognized by an antibody directed against deltaEFl and competed for by 
excess unlabeled wild-type oligonucleotides. Oligonucleotides with 
mutations in the osteocalcin sequences, which abolish suppression, and in 
the deltaEFl consensus site, that abolishes binding to deltaEFl, were 
unable to compete for the formation of this complex. Overexpression of 
deltaEFl in ROS 17/2.8 cells led to an 84% decrease in osteocalcin mRNA 
levels relative to cells transfected with empty vector, confirming that 



deltaEFl suppresses expression of the endogenous osteocalcin gene. 
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ABSTRACT: Background and Aims: VP22 -mediated intercellular transport 

provides an approach to deliver functional %%%chimeric%%% proteins into*a 
high percentage of target cells. The aim of this study was to evaluate 
the efficacy of p53/VP22 %%%fusion%%% %%%protein%%% in gene therapy of 
liver tumors. Methods: Expression vectors of N- and C-terminal 
%%%fusion%%% proteins of p53 and VP22 were subcloned and transcriptional 
properties of %%%chimeric%%% proteins were assessed by %%%lucif erase%%% 
assays. Adenoviral vectors expressing p53 wild type (AdGFP/p53wt ) and 
p53-VP22 (AdGFP/p53-VP22) were generated to investigate the VP22 -mediated 
spreading in normal liver and in liver tumors in vivo by green 
fluorescent %%%protein%%% fluorescence and p53 immunohistochemistry . Gene 
therapy was investigated in subcutaneous and preclinical orthotopic 
%%%animal%%% tumor models after subcutaneous and intra -arterial 
administration of the adenoviruses, and tumor growth was assessed by 
direct calibration and magnetic resonance imaging. Results: p53-VP22 
showed enhanced transcriptional activity compared with p53 wild type. 
VP22 -mediated intercellular transport of p53 could be observed in the 
normal liver and in liver tumors in vivo and was correlated with 
increased antitumor efficacy of gene therapy and improved survival of the 
animals. Conclusions: %%%Fusion%%% of VP22 to p53 strongly improves the 
results of p53 replacement gene therapy. Furthermore, the demonstrated 
VP22 -mediated intercellular transport in the liver could be important for 
other strategies in liver gene therapy, providing a tool for enhancing 
the effect of gene therapy in liver diseases such as metabolic disorders 
or viral hepatitis. 
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ABSTRACT: Objective: This work was done to look into the expression of 
fused luxAB gene^^bacterial %%%lucif erase%%% as a reporter gene in 
liver carcinoma (p_el Is). Methods: The mammalian expression vector 
pcDNA3-luxAB gene reconstructed by the %%%fusion%%% of luxA and luxB 
genes, were amplified in the polymerase chain reaction (PCR) directed 
site mutagenesis from the Vibrio harveyi 1600 strain and inserted into 
the plasmid of pcDNA3 . This analysis was to confirm the fused luxAB gene 
and the positive clones obtained by the G418 resistant stable selection 
and transfected by lipofectin, when they were confirmed by the PCR. The 
growth curve of cell population and luminescence of bacterial 
%%%luciferase%%% was obtained through MTT and bioluminescence, 
respectively. Results: The fused luxAB gene, being a monocistron, 
completely agreed with the design. No significant difference in the 
growth curves of cell population was observed between the transfected 
cells and untransf ected ones. The recombinant plasmid was likely to be 
expressed in a stable fashion in the BEL7402 cell. Meanwhile, the maximum 
cellular level in terms of vitro bioluminescent strength reached the 
point of (8.71+-1.21) mV/40 mug %%%protein%%% . Conclusion: Bacterial 
%%%lucif erase%%% luxAB gene may become the first choice as a new, 
sensitive and non-invasive reporter gene in the research on liver cancer 
cells . 
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ABSTRACT: Msx2 is a homeobox gene expressed in multiple embryonic tissues 
which functions as a key mediator of numerous developmental processes. 
YY1 is a bi-functional zinc finger %%%protein%%% that serves as a 
repressor or activator to a variety of promoters. The role of YY1 during 
embryogenesis remains unknown. In this study, we report that Msx2 is 



regulated by YY1 through %%%protein%%%-DNA interactions. During 
embryogenesis, the expression pattern of YY1 was observed to overlap in 
part with that of Msx2 . Most notably, during first branchial arch and 
limb development, both YY1 and Msx2 were highly expressed, and their 
patterns were complementary. To test the hypothesis that YY1 regulates 
Msx2 gene expression, P19 embryonal cells were used in a number of 
expression and binding assays. We discovered that, in these cells, YY1 
activated endogenous Msx2 gene expression as well as Msx2 promoter- 
%%%luciferase%%% %%%fusion%%% gene activity. These biological activities 
were dependent on both the DNA binding and activation domains of YY1. In 
addition, YY1 bound specifically to three YY1 binding sites on the 
proximal promoter of Msx2 that accounted for this transact ivation . 
Mutations introduced to these sites reduced the level of YY1 
transact ivation. As bone morphogenetic %%%protein%%% type 4 (BMP4) 
regulates Msx2 expression in embryonic tissues and in P19 cells, we 
further tested whether YY1 is the mediator of this BMP4 activity. BMP4 
did not induce the expression of YY1 in early mouse mandibular explan^s, 
nor in P19 cells, suggesting that YY1 is not a required mediator of the 
BMP4 pathway in these tissues at this developmental stage. Taken 
together, these findings suggest that YY1 functions as an activator for 
the Msx2 gene, and that this regulation, which is independent of the BMP4 
pathway, may be required during early mouse craniofacial and limb 
morphogenesis . 
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ABSTRACT: Since light is transmitted through mammalian tissues at low 
levels, cells expressing the bioluminescent reporter gene 
%%%lucif erase%%% (Luc) can be detected within living mice using low light 
imaging CCD cameras. Using this technique, we recently established 
%%%animal%%% models of leukemia and lymphoma, allowing us to localize and 
quantify tumor cells non-invasively in vivo. For that purpose, the tumor 
cell lines BCL1 and A20 were retrovirally transduced with a dual optical 
reporter gene containing. Luc together with green or yellow fluorescent 
%%%protein%%% (GFP or YFP) as a %%%fusion%%% construct. While the 
bioluminescent reporter gene Luc allowed the detection and quantification 
of the cells in vivo, the fluorescent reporter genes were used to 



re-isolate tumor cells from the organs using flow cytometry. Luc 
expressing cells could be detected in internal organs such as spleen, 
liver, lung, lymph nodes and even within the bone marrow of living mice 
and the signal intensity detected in vivo correlated to tumor load. 
Measuring light emission over time in individual animals revealed the 
kinetics of tumor growth and regression after treatment. Due to the high 
sensitivity of the detection method it was possible to evaluate tumor 
cell trafficking and expansion even in minimal residual disease stages. 
Using this method the therapeutic application of a cytotoxic cell 
population, previously described as cytokine induced killer cells (CIK) 
was investigated. These cells were generated from splenocytes by 
stimulation with IFN-gamma on day 0, followed by anti-CD3-Ab and IL-2 
stimulation and expansion over 2 wks . The resulting cell population is 
CD3+, CD8 + with 30-50% co-expressing the NK marker NK 1 . 1 (CD8+ NKT 
cells) . The anti -tumor activity of these cells was examined in syngeneic 
tumor models as well as after allogeneic bone marrow transplantation 
(BMT) . After allogeneic BMT (C57BL/6 into Balb/c) CIK^el]^/inhibited the 
regrowth of the BCLl-luc Tymphoma with a reduced prop/ensTfy to induce 
GVHD as compared to allogeneic splenocytes. Animals treated with 
2.5-10X106 CIK cells showed long term survival of 85% and 30%, 
respectively, while, animals treated with as few as 1-2.5X106 splenocytes 
all succumbed to acute GVHD by day 4 0 and 14, respectively. Animals 
transplanted with allogeneic BM only all succumbed to relapse from the 
BCL1 lymphoma, as shown by dramatic increases in bioluminescent signal 
intensity. Injection of transduced CIK cells expressing the 
%%%lucif erase%%% gene into syngeneic animals bearing a subcutaneous 
lymphoma revealed that CIK cells trafficked to the tumor site within 3 
days and remained there until the tumor was eradicated. We conclude, that 
this imaging technology allows for unique insights into tumor biology and 
immunology, since it is now possible to evaluate tumor responses and 
effector cell trafficking non-invasively even at minimal disease stages. 
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ABSTRACT: AML1 (CBFalpha2) is a transcription factor that is essential for 
normal hematopoietic development. It interacts with CBFbeta to function 
as a heterodimeric transcriptional activator termed Core Binding Factor 



(CBF) , which is a master regulator of the genetic cascade responsible for 
myeloid differentiation. Gene activation targets of CBF include 
myeloperoxidase, neutrophil elastase, T-cell receptor genes, macrophage 
colony stimulating factor (M-CSF) receptor, and IL-3 . AML1 is the most 
common target for translocations in acute myelogenous leukemia (AML) and 
has also been found to be a frequent target for translocation in 
myelodysplasia. Using rapid amplification of cDNA ends (RACE); we 
isolated a novel AML1 %%%fusion%%% transcript in two patients with 
myelodysplasia. The AML1 transcript isolated was a %%%fusion%%% between 
AML1 after exon 5 to the Ubiquitin Specific Protease 25 (USP25) located 
at 21qll. This transcript has AML1 fused out of frame to USP25 at nt 752, 
which is the 5 'end of the USP25 exon 5. The USP25 gene provides only 6 
additional amino acids before termination secondary to the out of frame 
%%%fusion%%%. Thus, the remainder of USP25 was not translated in the same 
frame as AML1, resulting in a truncated AML1 %%%protein%%% that contained 
the DNA binding domain but not the transact ivat ion domain. FISH analysis 
of both patients found that the AML1 locus was disrupted by 
translocation. Yet RACE PCR isolated intact AML1 transcripts in addition 
to the AML1-USP25 %%%fusion%%% transcript. Potential mechanisms for the 
generation of this transcript include an interstitial deletion/ insertion, 
chromosomal cross-over, or alternative splicing. It is possible that this 
truncated %%%protein%%% could compete with normal CBFalpha2 and could 
function as a dominant negative inhibitor of hematopoietic promoters, that 
CBF activates. In order to test this hypothesis, the AML1-USP25 
%%%fusion%%% DNA was subcloned into the expression vector pcDNA3 . 1 and 
co-transfected with normal CBF and the M-CSF receptor promoter in a 
%%%Luciferase%%% reporter construct. The results showed that CBF 
activation of the M-CSF receptor promoter was inhibited by 2.7-fold by 
AML1-USP25. In addition, we tested whether AML1 -USP25 could inhibit the 
synergistic activation of the M-CSF receptor promoter by CBF in 
combination with PU.l. AML1-USP25 also inhibited the synergistic 
activation of the M-CSF receptor promoter by CBF and PU.l by 2.8-fold. 
This data implies that this AML1-USP25 %%%fusion%%% could inhibit 
hematopoietic differentiation, but another mutation may be needed for 
producing proliferation. 
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ABSTRACT: Lucif erases are enzymes that emit light in the presence of oxygen 



and a substrate (luciferin) and which have been used for real-time, 
low-light imaging of gene expression in cell cultures, individual cells, 
whole organisms, and transgenic organisms. Such luciferin- 
%%%lucif erase%%% systems include, among others, the bacterial lux genes 
of terrestrial Photorhabdus luminescens and marine Vibrio harveyi 
bacteria, as well as eukaryotic %%%lucif erase%%% luc and rue genes from 
firefly species (Photinus) and the sea panzy (Renilla reniformis) , 
respectively. In various vectors and in %%%fusion%%% constructs with 
other gene products such as green fluorescence %%%protein%%% (GFP; from 
the jellyfish Aequorea) , lucif erases have served as reporters in a number 
of promoter search and targeted gene expression experiments over the last 
two decades. %%%Lucif erase%%% imaging has also been used to trace 
bacterial and viral infection in vivo and to visualize the proliferation 
of tumour cells in %%%animal%%% models. 
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ABSTRACT: Transfer of genes encoding therapeutic proteins into the 
myocardium shows great potential for treatment of coronary artery 
disease. To quantitatively elucidate the behavior of plasmid DNA 
following cardiac gene transfer, time kinetics, dose-response 
relationship, systemic spread to the liver, and the influence of 
different promoters on plasmid DNA gene expression in rat hearts were 
examined using a novel nonsurgical direct delivery method that enables 
testing of large numbers of animals. Plasmids encoding either vascular 
endothelial growth factor A165 or a %%%fusion%%% %%%protein%%% between 
enhanced green fluorescent %%%protein%%% (EGFP) %%%lucif erase%%% were 
injected directly in rat hearts under echocardiographic guidance. The 
results show that gene expression is dose related and that the duration 
of gene expression is transient. These findings underscore the necessity 
to explore other efficient vectors or alternative methods of gene 
delivery to achieve increased and prolonged gene expression. 
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ABSTRACT: Current ex vivo gene therapy for Parkinson's disease using glial 
cell line-derived neurotrophic factor (GDNF) is limited by the lack of a 
monitoring mechanism to determine the expression of GDNF once the cells 
or other vehicles are transferred into %%%animal%%% models. The purpose 
of this study was to test whether a Renilla %%%lucif erase%%% (RUC) -GDNF 
%%%fusion%%% %%%protein%%% secreted by the genetically engineered glial 
cell line RG-1 could be measured photometrically in cerebrospinal fluid 
(CSF) . RG-1 was constructed by permanent transformation with a plasmid 
DNA construct that contains a GDNF cDNA (gdnf ) fused to a RUC cDNA (rue) . 
The %%%fusion%%% %%%protein%%% secreted by RG-1 wa s shown to retain both 
GDNF and RUC activ ity. The concentration of GDNF determined by 
enzyme-linked immun"&adsorbent assay (ELISA) was correlated with the light 
emission detected by assaying for RUC bioluminescence in RG-1 culture 
medium, indicating that RUC can be used as a reporter for GDNF in vitro. 
The cells were then implanted into rat brain (n=20) , and the cisternal 
CSF was analyzed. Bioluminescence was successfully detected in the CSF 
samples, and was quantified over a period of 25 days, while Western 
blotting and ELISA failed to detect GDNF in CSF, presumably because the 
concentration of the RUC -GDNF %%%fusion%%% was too low. This study 
demonstrates that the transformed glial cell line RG-1 offers a sensitive 
self -reporting assay for GDNF expression. 
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ABSTRACT: Homeobox (Hox) genes play crucial roles during %%%animal%%% 
neurogenesis. Perturbation of expression of Hox genes can cause birth 



defects, cancer, or other diseases. The mode of regulation of Hox geines 
at the promoter level is still unclear. We cloned and sequenced 6.3 kb of 
chromosomal DNA and a cDNA containing the complete mouse Hoxa 6 gene. 
This gene, containing 2 exons and 1 intron, encodes a %%%protein%%% of 
232 amino acids. The expression of Hoxa 6 was detected in mRNA prepared 
from mouse embryos, embryonal P19 cells and NIH3T3 cells. For Hoxa 6 
promoter analysis, a series of Hoxa 6 promoter- %%%Lucif erase%%% 
%%%fusion%%% genes were created and transfected into P19 cells. 
%%%Lucif erase%%% activity of Hoxa 6-Luc was measured and normalized to 
the activity of co-transf ected pCMV-beta-galactosidase . 3.1 kb of the 
5 1 -upstream region (-3.1 kb to +1 bp) of Hoxa 6 had the highest 
transcriptional activity. The 1.8, 1.24, 0.8 kb and 328 bp upstream 
regions also had significant activity. However, the fragment of -3.1 kb 
to -328 bp failed to show any transcriptional activity. These data 
suggested that an essential activity of the Hoxa 6 promoter resided in 
the proximal 328 bp fragment. Deletion of 168 bp within this fragment 
caused an 8-fold reduction of transcription activity suggesting the 
existence of enhancer elements in this fragment. Point mutation of the 
SP1 binding site within this 168 bp fragment reduced activity 2-fold. 
Further deletion of a GGGC repeat caused no further reduction. In 
summary, the main promoter region of Hoxa 6 is located in a 328 bp 
proximal fragment and the SP1 site is required for full expression of 
Hoxa 6. Other elements, which may act together with the SP1 site, are 
required for optimum activity of the Hoxa 6 promoter. 
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ABSTRACT: Nrf2 regulates expression of genes encoding enzymes with 

antioxidant (e.g. heme oxygenase-1 (HO-D) or xenobiotic detoxification 
(e.g. NAD(P)H:quinone oxidoreductase, glutathione S-transf erase) 
functions via the stress- or antioxidant-response elements (StRE/ARE) . 
Nrf2 heterodimerizes with small Maf proteins, but the role of such dimers 
in gene induction is controversial, and other partners may exist. By 
using the yeast two-hybrid assay, we identified activating transcription 
factor (ATF) 4 as a potential Nrf 2 -interacting %%%protein%%% . Association 
between Nrf 2 and ATF4 in mammalian cells was confirmed by 
co-immunoprecipitation and mammalian two-hybrid assays. Furthermore, 
Nrf2cntdotATF4 dimers bound to an StRE sequence from the ho-1 gene. 



CdC12, a potent inducer of HO-1, increased expression of ATF4 in mouse 
hepatoma cells, and detectable induction of ATF4 %%%protein%%% preceded 
that of HO-1 (30 min versus 2 h) . A dominant -negative mutant of ATF4 
inhibited basal and CdC12 -stimulated expression of a StRE-dependent/ 
%%%luciferase%%% %%%fusion%%% construct (pEl-luc) in hepatoma cells but 
only basal expression in mammary epithelial MCF-7 cells. A dominant 
mutant of Nrf2 was equally inhibitory in both cell types in the presence 
or absence of CdC12 . These results indicate that ATF4 regulates basal and 
CdC12-induced expression of the ho-1 gene in a cell-specific manner and 
possibly in a complex with Nrf 2 . 
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ABSTRACl\/Leptl^hxis a 16-kDa nonglycosylated hormone that is produced in 
mature \dipocytete and which acts primarily in the hypothalamus to reduce 
food intaSs^an^oody weight. While the rat is a representative laboratory 
%%%animal%%% model in obesity research, so far recombinant rat leptin was 
not available. In the present study, rat leptin was recombinantly 
expressed in Escherichia coli. and purified in a bioactive form to provide 
a further tool for the analysis of leptin functions in rats. Leptin cDNA 
was cloned by RT-PCR from total RNA of SD rat adipocytes, and 
overexpression was achieved by subcloning the leptin cDNA into the 
pET-29a vector, which enabled the recombinant expression of rat leptin as 
an S-peptide-tagged %%%fusion%%% %%%protein%%% . Since the %%%fusion%%% 
proteins were expressed in inclusion bodies, after purification of the 
insoluble fraction, leptin proteins were refolded by sequential dialysis 
into physiological buffers. The biological activity of this recombinant 
%%%protein%%% was confirmed in proliferation assays using 
leptin-sensitive rat insulinoma cells as well as a newly developed 
leptin-sensitive %%%lucif erase%%% assay system. The specific binding of 
the S-tagged leptin to leptin-receptor-expressing cells was further shown 
by flow cytometry using fluorescence-conjugated S-proteins. 
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ABSTRACT: Revealing the mechanisms of neoplastic disease and enhancing our 
ability to intervene in these processes requires an increased 
understanding of cellular and molecular changes as they occur in living 
animals. We have previously shown, that since light is transmitted 
through mammalian tissues at a low level, we can detect light emission 
from tumor cells that express %%%lucif erase%%% from within living 
animals, using low light imaging cameras. To establish %%%animal%%% 
models of leukemia and lymphoma, we used the A20 and Bell lymphoma cell 
lines. A20 cells were transfected with the pCDNA3.1-luc plasmid 
containing a modified %%%lucif erase%%% gene (A20-luc) . Using light 
emission as an indicator, tumor engraftment, exponential growth and 
rejection was followed in individual animals after sc, iv and ip 
injections. Tumor engraftment in spleen, liver and lymph nodes could be 
localized. As few as 103 A20-luc cells could be detected after sc 
injection. Following iv injection of 104 A20-luc cells in a syngeneic BMT 
model, leukemic disease was observed with tumor infiltration of the 
femurs, humeri, sternum, vertebrae and skull. A retroviral transduction 
system was used to transfer the gene for a GFP/luc %%%fusion%%% 
%%%protein%%% to the Bell lymphoma, known to localize to liver and 
spleen. GFP expressing cells were sorted by FACS and injected into mice 
iv. Initially, as few as 7000 tumor cells could be detected, and 
subsequently tumor engraftment in liver and spleen was observed. Tumor 
growth was followed over time and quantified from these internal organs. 
We also investigated the therapeutic application of cytotoxic cells 
termed cytokine induced killer cells (CIK) which co-express T cell and NK 
cell markers and are generated by in vitro expansion from splenocytes. 
Treatment of A20-luc tumor bearing animals with 107 CIK cells led to a 
decrease of tumor signal from sc growing tumors and 75% of the mice were 
cured within 2 wks . To examine trafficking of these activated T cells we 
used the retroviral transduction method to label the cells. After iv 
injection transduced cells were detected in the lungs, 12 h later they 
locate to liver and spleen, and generalize thereafter. We conclude, that 
whole body imaging of labeled tumor cells reveals patterns of systemic 
disease allowing visualization of minimal disease and therapeutic 
response. This will improve our insights in tumor biology, be useful in 
directing subsequent ex vivo assays, and provide a powerful tool to 
examine the kinetics of response to novel therapies. 
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ABSTRACT: A role of the copper %%%protein%%% Cp in iron metabolism is 
suggested by its ferroxidase activity, by anemia in copper-deficient 
patients and animals, and by iron overload in patients with hereditary Cp 
deficiency. The liver is the -major source of Cp, but the 

monocyte/macrophage is a secondary source. Interferon (IFN) -gamma induces 
ceruloplasmin (Cp) synthesis by U937 monocytic cells; however, synthesis 
stops abruptly after about 16 h by a mechanism involving 
transcript -specif ic translational silencing. We have shown previously 
that binding of a cytosolic factor (s) to a cis-element in the Cp mRNA 
3 ' -UTR is required for translational silencing. We here investigate, by 
translation of %%%chimeric%%% reporter transcripts in rabbit reticulocyte 
lysates, the role of the poly (A) tail in this translational control 
mechanism. Translation of a %%%lucif erase%%% (luc) transcript upstream of 
the Cp 3 '-UTR and a poly (A) tail (luc-Cp 3 1 -UTR-poly (A) ) was blocked by 
cytosol from IFN-treated cells. However, the cytosol did not inhibit 
translation of a transcript lacking poly (A) . A similar requirement for 



poly (A) was shown for endogenous Cp mRNA; translational silencing was not 
observed after the poly (A) tail was removed by RNaseH treatment. The 
mechanism by which binding of a factor (s) to the 3 ' -UTR influences 
translation initiation at the distant 5 ■ -UTR is not known: The addition 
of antibodies against poly (A) -binding %%%protein%%% (PABP) or initiation 
factor eIF4G almost completely rescued the in vitro translation of 
Luc-Cp-3 1 -UTR-poly (A) in the presence of the inhibitory cell extract, 
thus showing the requirement for interactions between the 5 1 - and 
3' -termini. One possible explanation is suggested by the recently 
described "circular" or "closed-loop" model of mRNA translation. 
According to this model, efficient translation depends on functional 
interactions between PABP and the poly (A) tail, and with factor eIF4G of 
the initiation complex. On the basis of this model, and our new findings, 
we suggest that circularization of the Cp mRNA is required for optimal 
interaction of a silencing factor with the initiation complex. This 
silencing mechanism may minimize adverse consequences of Cp-mediated 
alterations to iron homeostasis during inflammation. 
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ABSTRACT: The current study investigates the activation in vivo and 

regulation of the expression of components of the p38 mitogen-activated 
%%%protein%%% kinase (MAPK) pathway during gonadotropin- induced formation 
and development of the rat corpus luteum, employing a sequential 
PMSG/human CG (hCG) treatment paradigm. We postulated that the p38 MAPK 
pathway could serve to promote phosphorylation of key substrates during 
luteal maturation, since maturing luteal cells, thought to be 
cAMP-nonresponsive, nevertheless maintain critical phosphoproteins . Both 
p38 MAPK and its upstream activator MAPK kinase-6 (MKK6) were found to be 
chronically activated during the luteal maturation phase, with activation 
detected by 24 h post hCG and maintained through 4 days post hCG. The p38 
MAPK downstream %%%protein%%% kinase target termed MAPK-activated 
%%%protein%%% kinase-3 (MAPKAPK-3) was newly induced at both mRNA and 
%%%protein%%% levels during luteal formation and maturation, while mRNA 
and %%%protein%%% expression of the closely related MAPKAPK-2 diminished. 
Two potential substrates for MAPKAPKs, the small heat shock %%%protein%%% 
HSP-27 and the cAMP regulatory element binding %%%protein%%% CREB, were 
monitored in vivo for phosphorylation. HSP-27 phosphorylation was not 



modulated during luteal maturation. In contrast, we observed sustained 
luteal -phase CREB phosphorylation in vivo, consistent with upstream 
MKK6/p38 MAPK activation and MAPKAPK-3 induction. MAPKAPK-3 -specif ic 
immune complex kinase assays provided direct evidence that MAPKAPK-3 was 
in an activated state during luteal maturation in vivo. Cellular 
inhibitor studies indicated that an intact p38 MAPK path was required for 
CREB phosphorylation in a cellular model of luteinization, as treatment 
of luteinized granulosa cells with the p38 MAPK inhibitor SB 203580 
strongly inhibited CREB phosphorylation. Transient transfection studies 
provided direct evidence that MAPKAPK-3 was capable of signaling to 
activate CREB transcriptional activity, as assessed by means of GAL4-CREB 
%%%fusion%%% %%%protein%%% construct coexpressed with GAL4- 
%%%lucif erase%%% reporter construct. Introduction of wild-type, but not 
kinase-dead mutant, MAPKAPK-3 cDNA, into a mouse ovarian cell line 
stimulated GAL4- CREB -dependent transcriptional activity approximately 
3- fold. Thus MAPKAPK-3 is indeed uniquely poised to support luteal 
maturation through the phosphorylation and activation of the nuclear 
transcription factor CREB. 
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ABSTRACT: Expression of several mRNAs, including those encoding synaptic 
proteins, are know to increase markedly during myogenic differentiation. 
For example, levels of acetylcholinesterase (AChE) mRNA increase by at 
least 10-fold upon %%%fusion%%% of myoblasts into myotubes . These changes 
in AChE expression appear regulated at the transcriptional (see 
accompanying abstract by Angus, Chan and Jasmin) as well as at the 
post-transcript ional levels (Fuentes and Taylor, Neuron 10: 679-687, 
1993). In the present study, we examined several mechanisms that may be 
involved in regulating the stability of AChE transcripts in 
differentiating C2 cells by focusing on the 3'UTR of the shorter AChE 
mRNA expressed in skeletal muscle cells. Initially, we determined the 
polyadenylation state of AChE transcripts using the RACE-PAT assay. No 
difference in the length of the poly (A) + tail was observed in myoblasts 
versus myotubes. Transfection of C2 cells with a %%%lucif erase%%% 
expression vector containing the AChE 3'UTR in either the sense or 
antisense orientation demonstrated that this region is important for 
controlling the stability of AChE transcripts in myogenic cells since the 



%%%chimeric%%% mRNA appeared destabilized irtsJ myoblasts . We also examined 
whether cytoplasmic factors interact with the^A^hE-^UTR. To this end, we 
generated 3 fragments of various lengths from the 3 'UTR.UV- cross linking 
experiments using lOOmug of proteins revealed different patterns of RNA- 
%%%protein%%% interactions in myoblasts versus myotubes . In addition, 
these experiments indicated that specific regions in the 3'UTR, that are 
conserved across species, are critically involved in binding 
%%%protein%%% complexes. The pattern of interactions also suggests that 
the binding of cytoplasmic factors may be both sequence- and 
structure-specific. These results illustrate the importance of cis- and 
trans-acting factors acting on the 3»UTR of AChE transcripts to regulate 
their abundance in differentiating myogenic cells. 
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ABSTRACT: Human T lymphotropic virus type 1 (HTLV-1) is a complex 

retrovirus containing regulatory and accessory genes encoded in four open 
reading frames (ORF I -IV) of the pX region. It is not clear what role pX 
ORFs I and I I -encoded proteins have in the pathogenesis of the 
lymphoprol iterative diseases associated with HTLV-1 infection. The 
conserved ORF I encodes for a hydrophobic 12-kDa %%%protein%%%, pl2,I 
that contains four SH3 binding motifs (PXXP) that localizes to cellular 
endomembranes when overexpressed in cultured cells. Differential splicing 
of pX ORF II results in the production of two nuclear proteins, pl3II and 
p30II. pl3II also localizes to mitochondria. p30II shares homology with 
the POU family of transcription factors. We have identified functional 
roles of pX ORF I and ORF II in establishment and maintenance of infection 
in a rabbit model. To functionally study pl2I we have tested a proviral 
clone with selective ablation of ORF I (ACH.pl2I) for its ability to 
infect quiescent peripheral blood mononuclear cells (PBMC) . Our data 
indicate that T cells infected with the wild-type clone of HTLV-1 (ACH) 
are more efficient than ACH.pl2I in infecting quiescent PBMC. These 
findings parallel our %%%animal%%% model data and suggest a role for pl2I 
in the activation of quiescent lymphocytes, a prerequisite for effective 
viral replication in vivo. To test the ability of p30II to function as a 
transcription factor we have constructed p30II as a Gal4 -%%%fusion%%% 
%%%protein%%%. When transfected with Gal4-driven %%%lucif erase%%% 
reporter genes, the p30II-Gal4-%%%fusion%%% %%%protein%%% induces 
transcriptional activity up to 50-fold in both 293 and HeLa-Tat cells. 



These systems will be useful to identify molecular mechanisms that 
explain the functional role of pX ORF I and ORF II-encoded proteins in 
HTLV-1 replication. 
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ABSTRACT: The homeobox genes Xlim-1 and goosecoid (gsc) are coexpressed in 
the Spemann organizer and later in the prechordal plate that acts as head 
organizer. Based on our previous finding that gsc is a possible target 
gene for Xlim-1, we studied the regulation of gsc transcription by Xlim-1 
and other regulatory genes expressed at gastrula stages, by using gsc- 
%%%luciferase%%% reporter constructs injected into %%%animal%%% explants. 
A 492-bp upstream region of the gsc promoter responds to Xlim-l/3m, an 
activated form of Xlim-1, and to a combination of wild-type Xlim-1 and 
Ldbl, a LIM domain binding %%%protein%%%, supporting the view that gsc is 
a direct target of Xlim-1. Footprint and electrophoretic mobility shift 
assays with GST-homeodomain %%%fusion%%% proteins and embryo extracts 
over expressing FLAG-tagged full-length proteins showed that the Xlim-1 
homeodomain or Xlim-l/Ldbl complex recognize several TAATXY core elements 
in the 4 92-bp upstream region, where XY is TA, TG, CA, or GG. Some of 
these elements are also bound by the ventral factor PV.l, whereas a 
TAATCT element did not bind Xlim-1 or PV.l but did bind the anterior 
factors Otx2 and Gsc. These proteins modulate the activity of the gsc 
reporter in %%%animal%%% caps: Otx2 activates the reporter 
synergistically with Xlim-1 plus Ldbl, whereas Gsc and PV.l strongly 
repress reporter activity. We show further, using %%%animal%%% cap 
assays, that the endogenous gsc gene was synergistically activated by 
Xlim-1, Ldbl, and Otx2 and that the endogenous otx2 gene was activated by 
Xlim-l/3m, and this activation was suppressed by the posterior factor 
Xbra. Based on these data, we propose a model for gene interactions in 
the specification of dorsoventral and anteroposterior differences in the 
mesoderm during gastrulation. 
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ABSTRACT: The potential role of RNA processing in regulating neurofilament 
(NF) subunit expression and in mediating the neuropathic effects of NF 
transgenes was explored by determining whether similar regulatory 
elements and cognate binding factors are present in NF mRNAs. Gel -shift 
studies were used to compare RNA-binding complexes that assemble on the 
3'UTR of the heavy (NF-H) , mid-sized (NF-M) and light (NF-L) NF mRNAs 
when radioactive RNA probes are incubated with high-speed supernatants 
(S100) of rat brain homogenates. RNA-binding complexes were characterized 
by their rate of migration in non -denaturing gels and by their ability to 
be competed with specific homoribopolymers . Similar RNA-binding complexes 
formed on probes to the 3'UTRs of NF-L and NF-H mRNAs. The complexes were 
competed with poly(C) and are referred to as poly (C) -sensitive complexes. 
Their binding sites were localized to a 36 nt sequence in the mid-distal 
region of the NF-H 3 f UTR and to a 45 nt sequence at the proximal edge of 
the 3'UTR of the NF-L transcript. Although the binding sites showed 
limited sequence homology, the complexes were cross -competed with 
unlabeled probes and radioactivity in either probe was cross-linked to a 
43 kDa %%%protein%%%. The 43 kDa %%%protein%%% also bound directly to 
NF-L and NF-H probes in Northwestern blots. Functional studies showed 
that deletion of the binding sites markedly increased expression of a 
%%%luciferase%%% reporter gene containing the 3'UTR of NF-L or NF-H by 
stabilizing the %%%fusion%%% transcripts. Point mutations in the NF-H 
binding site which prevented formation of the poly(C) -sensitive complex 
also stabilized the %%%fusion%%% mRNA. The findings reveal a common 
destabilizing element in the 3'UTR of NF-L and NF-H mRNAs that may be 
important in coordinating NF subunit expression and in mediating the 
neuropathic effects of the NF-L and NF-H transgenes in transgenic mice. 
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ABSTRACT : The survival and the physiology of lactococcal cells in the 
different compartments of the digestive tracts of rats were studied in 
order to know better the fate of ingested lactic acid bacteria after oral 
administration. For this purpose, we used strains marked with reporter 
genes, the luxA-luxB gene of Vibrio harveyi and the gfp gene of Aequora 
victoria, that allowed us to differentiate the inoculated bacteria from 
food and the other intestinal bacteria. %%%Lucif erase%%% was chosen to 
measure the metabolic activity of Lactococcus lactis in the digestive 
tract because it requires NADH, which is available only in metabolically 
active cells. The green fluorescent %%%protein%%% was used to assess the 
bacterial lysis independently of death. We report not only that specific 
factors affect the cell viability and integrity in some digestive tract 
compartments but also that, the way bacteria are administrated has a 
dramatic impact. Lactococci which transit with the diet are quite 
resistant to gastricacidity (90 to 98% survival) . In contrast, only 10 to 
30% of bacteria survive in the duodenum. Viable cells are metabolically 
active in each compartment of the digestive tract, whereas most dead 
cells appear to be subject to rapid lysis. This property suggests that 
lactococci could be used as a vector to deliver specifically into the 
duodenum the proteins produced in the cytoplasm. This type of delivery 
vector would be particularly appropriate for targeting digestive enzymes 
such as lipase to treat pancreatic deficiencies. 
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ABSTRACT: The human immunodeficiency virus type 1 coreceptor activity of 
CCR5 depends on certain polar and charged residues in its amino-terminal 
domain. Since studies of %%%chimeric%%% receptors have indicated that the 
extracellular loops of CCR5 are also involved in viral %%%fusion%%% and 
entry, we have explored the role of bulky, polar and nonpolar residues in 
these regions. Selected amino acids in the three extracellular loops were 
individually changed to alanines, and the coreceptor activities of the 
mutant CCR5 proteins were tested in a %%%lucif erase%%% reporter 
virus-based entry assay. We found that the cysteines in the extracellular 
loops of CCR5 are essential for coreceptor activity. However, only minor 



(two- to threefold) effects on coreceptor function were noted for all of 
the other alanine substitutions. We also demonstrated that when the first 
19 residues of the amino -terminal region were separated from the rest of 
CCR5, by insertion of glycine/serine spacers between proline 19 and 
cysteine -20, coreceptor function decreased. Together with our previous 
studies, these data indicate that both an amino-terminal gpl20-binding 
site and extracellular domain geometry play a role in viral entry. 
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ABSTRACT: There is a time window at 2 weeks of age for achieving very high 
levels of foreign gene expression from the intramuscular injection of 
naked plasmid DNA in mice and rats. The highest expression, over 1 mu-g 
of %%%lucif erase%%% %%%protein%%%/muscle, was obtained in Balb/C mice 
using constructs containing the CMV promoter, a %%%chimeric%%% intron and 
the luc+ %%%luciferase%%% gene. Approximately 50% of the myofibers were 
intensely blue following the intramuscular injection of a 
beta-galactosidase expression vector in 2 week old Balb/C mice. The 
effects of age, mouse strain and construct were multiplicative, resulting 
in gt 1000-fold greater %%%lucif erase%%% and -20-fold more 
beta-galactosidase-positive cells. These high levels of expression were 
unstable and were not observed in larger animals (dog, rhesus monkey) . 
These results indicate that enormous levels of foreign gene expression 
can be obtained in muscle with naked DNA in vivo and will enable the 
temporary effects of gene function and expression in rodent muscle to be 
expeditiously studied. 
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ABSTRACT: Some applications of %%%chimeric%%% cellular models are presented 
to study the biological activities of steroid hormones. We have used 
several %%%chimeric%%% constructs encoding the DNA binding domain of Gal4 
yeast %%%protein%%% fused to the hormone binding domain of various 
steroid receptors (MR, PR, GR and ER) . Interactions of these 
%%%chimeric%%% receptors with a 17-mer DNA sequence, specific for Gal-4, 
control expression of the firefly %%%lucif erase%%% as a reporter gone. 
Stable transfected cell lines expressing the firefly %%%lucif erase%%% 
under the control of different steroids were established and an efficient 
and easy sub-cloning was allowed with the help of an imaging system using 
a single -phot oncoun ting camera. In the cell lines obtained, the 
bioluminescent response can be easily measured and thus used to measure 
specific biological activities of steroid agonists or antagonists. We 
. observed that the responses are effector- concentration-dependent and 
their biological activities will be compared to those of native 
receptors . 
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ABSTRACT: Insertion of reporter genes into complex viral genomes and 

monitoring virus repliction by detecting the corresponding %%%protein%%% 
products is increasingly used in pathogenesis studies. We present here 
the isolation and characterization of a recombinant neurotrophic 
alpha-herpesvirus, pseudorabies virus (PrV) , which stably carries the 
gene encoding firely %%%lucif erase%%% . To express the enzyme the complete 
open reading frame for %%%lucif erase%%% was fused to the promoter and 
first seven codons of the non-essential glycoprotein gX gene of PrV. A 
recombinant PrV carrrying the %%%lucif erase%%% gene inserted into the gX 
gene and exhibiting strong %%%lucif erase%%% activity after infection of 
cultured cells was further characterized. Kinetic analyses showed that 
%%%luciferase%%% activity was detectable as early as 90 min after 
infection. %%%Lucif erase%%% expression could be monitored in cell 
extracts in a luminoneter. For facilitating plaque isolation of 
%%%luciferase%%% recombinant viruses it was also visualized in situ on 
sensitive film. Kinetic experiments in mice proved the suitability of 
%%%luciferase%%% as an excellent marker for following herpesvirus spread 
in the %%%animal%%% . By way of %%%lucif erase%%% detection we show that 
PrV invasion of the central nervous system after intranasal infection of 



mice occurred independently of replication in non-neural tissues such as 
lung or thymus. Furthermore, comparison of iosgenic %%%lucif erase%%% 
recombinant PrV strains carrying intact or deleted glycoprotein gl genes 
showed differences in the organotropism between these two viruses. 
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ABSTRACT: An anttenuated vaccinia virus mutant with specific genetic 
lesions has been used to develop a vehicle for safer live recombinant 
virus vaccines. The mutant virus 48-7 has an 8-MDa deletion starting 2.2 
MDa from the left end of the viral genome and point mutations in the gene 
encoding the 14-kDa %%%fusion%%% %%%protein%%% that determines the 
plaque-size phenotype of the virus. Using the highly sensitive reporter 
gene %%%lucif erase%%%, we have shown that this mutant can generate 
recombinant viruses that infect cultured cells and animals with normal 
vaccinia virus tropism. Insertion of the envelope and gag genes of human 
immunodeficiency virus type 1 into the attenuated vaccinia mutant 
resulted in their efficient expression and precursor processing in 
infected cultured cells. Infection of mice with human immunodeficiency 
virus-vaccinia recombinant viruses elicited human immunodeficiency 
virus-specific antibodies. Using mice pretreated with cyclophosphamide as 
a model for immunosuppression, the reduced virulence of the mutant 
recombinant virus was clearly evident. These findings demonstrate that 
the highly attenuated vaccinia virus mutant 48-7 can be used to generate 
effective and safer vaccines. 
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